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STABILITY AND CONTROL CHARACTERISTICS OF A MANNED LIFTING

ENTRY VEHICLE AT MACH NUMBERS FROM 1.50 TO 2.16 INCLUDING

HINGE MOMENT AND PRESSURE DISTRIBUTION DATA*

By James F. Campbell and Josephine W. Grow

Langley Research Center

SUMMARY /'49-/o 8 a 7

An investigation has been conducted in the Langley Unitary Plan wind tunnel at

Mach numbers of 1.50, 1.80, and 2.16 to determine the stability, control, and hinge-

moment characteristics of the HL-10 manned lifting entry vehicle with deflected elevon

and inner surface tip-fin flaps. The results of the investigation indicated that deflecting

the elevon and tip-fin flaps has no effect on the longitudinal control effectiveness of the

elevons, although the deflection causes an increase in trim angle of attack and a slight

increase in stability level; in addition, the deflected flaps generally cause an increase in

directional stability and effective dihedral. The model with deflected elevon and tip-fin

flaps is longitudinally and laterally stable throughout the test angle-of-attack and Mach

number ranges.

In general, the elevons, aileron, and rudder are effective control devices throughout

the angle-of-attack range with the effectiveness decreasing for the largest control

settings. O_ .

INTRODUCTION _

A study is underway at the Langley Research Center to determine the problems

associated with the lifting-body class of entry vehicle and to arrive at probable solutions

to those problems. The HL-10 vehicle has been developed during the course of this study.

Preliminary and basic versions of this vehicle were tested at subsonic, supersonic, and

hypersonic speeds (refs 1 to 15). Subsequent tests were made (refs. 16 and 17) to improve

the efficiency of a three-fin arrangement on the HL-10 and to define more completely the

stability and control characteristics of this vehicle at low supersonic Mach numbers.

Modifications to the HL-10 have been proposed in reference 18 to provide higher values

of maximum trimmed lift-drag ratio at subsonic speeds; these changes included reduced-

thickness trailing-edge sections for the fins and elevons. Deflected flaps on the inner
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surface of the tip fins and upper surface of the elevons were discussed in reference 19_

as a means of eliminating the undesirable longitudinal stability characteristics in the

transonic speed regime. Since these flaps gave favorable results at transonic speeds,

it was desirable to determine their effects on stability and control characteristics of the

HL-10 at supersonic speeds.

The purpose of the present investigation is to provide stability and control data, in

conjunction with pressure and hinge-moment coefficients, at low supersonic speeds on an

HL-10 model incorporating flap modifications to the elevons and tip fins. Effects of

deflecting these flaps on the aerodynamic efficiency of the HL-10 are noted along with

the effects of several canopy configurations, a nose-mounted pitot tube, and speed brakes.

The hinge-moment- and pressure-coefficient data were determined with the reduced-

thickness elevons. The tests were conducted in the Unitary Plan wind tunnel through an

angle-of-attack range from about -4 ° to 38 ° , and through an angle-of-sideslip range from

about -4 ° to 6 ° at Mach numbers from 1.50 to 2.16. Reynolds number based on body

length was 2.13 x 106 for these tests.

SYMBOLS

The results are presented as force, moment, pressure, and hinge-moment coeffi-

cients. Lift, drag, and pitching moment are referred to the stability-axis system and

rolling moment, yawing moment, and side force are referred to the body-axis system.

The reference center of moments is located at 53-percent body length aft of the nose and

1.25-percent body length below the body reference line. Elevon, elevon-flap, and tip-fin-

flap hinge moments are referred to their respective hinge lines. Zero angle on all con-

trol surfaces is defined as that condition where the control surface is in line with the

normal contours of elements of the model immediately upstream of the control surface.

b

L/D

CL

cj
2

body reference span

mean geometric chord

body reference length

lift-drag ratio

lift coefficient, Lif___t
q_s

lift coefficient at _ = 0 °



C.D

CD, c

Cm

OUQ

drag coefficient, Drag
qooS

body chamber drag coefficient, Chamber dra_
qo_S

pitching-moment coefficient, Pitchin_ moment
qooS/

i
I

Cm, o

Cm_

Cl

Cl_

Cn

Cnfi

Cy

Cy_

Ch,e

Ch, ef

Ch, if

Cp

M

pitching-moment coefficient at _ = 0 °

slope of pitching-moment coefficient plotted against angle of attack

rolling-moment coefficient, Rollin_ moment
qo_Sb

AC l

effective dihedral parameter, A--_

yawing-moment coefficient, Yawin_ moment
q_Sb

AC n

directional stability parameter, A'--_

side-force coefficient, Side force
qooS

ACy
side-force parameter,

Elevon hinge momentelevon hinge-moment coefficient,
qooSeCe

elevon-flap hinge-moment coefficient, Elevon-flap hinge moment
q_Sefcef

inner surface tip-fin-flap hinge-moment coefficient,

Tip-fin-flap hinge moment
q_oSifcif

pressure coefficient

free- stream Mach number

P local static pressure

q dynamic pressure

r "q 3



S reference planform area

@O@e

X,Y,Z body axes

x,y,z distances along X-, Y-, and Z-axis, respectively

ot angle of attack referred to body reference line, degrees

angle of sideslip referred to plane of symmetry, degrees

8e

8a

_r

resultant angle of elevon (positive when trailing edge is down)

5etri_ht + 5etleft measured relative to model aft lower surface, degrees
2

resultant angle of aileron (positive when trailing edge is down on the right

elevon), 5e, right- 5e,left , degrees

angle of rudder deflection (positive when trailing edge is to left, looking from

rear), measured relative to surface of center fin, degrees

Subscripts:

e elevon

ef elevon flap

if inner surface tip-fin flap

max maximum

trim value at trim conditions

oO free-stream condition

Model Component Designations (Where applicable these designations correspond to those

presented in ref. 17.):

D, E, F c anopie s

E,E 2 center fins

4



.I4 tip fin

00g

Q00

:°:
Qgo

R1 basic rudder

R3 modified basic rudder

V1

V2

V3

basic elevon

modified (plaaform) basic elevon

modified (thickness) basic elevon

Abbreviations:

Fwd forward

HM hinge moment

rad. radius

The sign convention assigned to the elevon, elevon-flap, and tip-fin-flap hinge moments is

indicated in the following sketch (elevon, fin, and flap cross sections are not to scale):

+HM

Fwd __ Fwd

Elevon (side view) Elevon flap (side view)

Left tip-fin flap (top view)

+HM

Right tip-fin flap (top view)



APPARATUSAND TESTS

Model

Force and momentdatawere obtainedby using an aluminum model andpressure
datawere obtainedby using an identical fiber-glass model. A three-view drawing of the
model is shownin figure 1. Two tip fins 14rolled approximately 9° awayfrom the verti-
cal andtoed-in approximately 11° with respect to the plane of symmetry were provided
in conjunctionwith a center fin E2 located on the body upper surface in the plane of sym-
metry. Thecross-sectional shapeof the model without a center fin is shownin figure 2
for various x/l locations, andordinates defining the body cross-sectional shapeare
presented in table I. Two deflectable bulk elevonswere located at the body trailing edge
andwere capableof deflections from 45° to -45°. Aerodynamic force and momentdata
were obtainedby using the basic elevon V1 anda modified-planform elevonV2; a reduced-
thickness elevonV3was used to obtain the hinge moment andpressure data. Elevon
details are shownin figure 3. Flap deflection on the upper surface of the elevons is
shownpictorially in figure 4; flap orientation onelevonV3 is suchthat its external geom-
etry is identical to that definedby elevonV1with flap deflected. Flap deflection on the
inner surface of the tip fins is illustrated in figure 5. A rudder, located on the rearward
portion of the center fin, was capable of deflections from 0° to -40o; details of the basic
rudder R1 andthe boattailed rudder R3 are seenin figure 6. Details of several canopy
configurations, a nose-mountedpitot tube, and speedbrakes are illustrated in figures 7, 8,

and 9, respectively. Pressure-orifice locations are shown in figures 10 to 22; locations

of body orifices 79 to 83 are not shown in the drawings since these orifices correspond

to body orifices 17, 30, 43, 82, and 94, respectively, of reference 17. Typical model and

schlieren photographs are presented in figures 23 and 24, respectively.

Tunnel

Tests were conducted in the low Mach number test section of the Langley Unitary

Plan wind tunnel, which is a variable-pressure continuous-flow tunnel. The test section

is approximately 4 feet (1.22 meters) square and 7 feet (2.13 meters) long. The nozzle

leading to the test section is of the asymmetric sliding-block type that permits a contin-

uous variation in Mach number from about 1.5 to 2.9.

Test Conditions

Tests were made at Mach numbers of 1.50, 1.80, and 2.16 through an angle-of-

attack range from about -4 ° to 38 ° and an angle-of-sideslip range from about -4 ° to

6 ° . The test conditions are summarized in the following table:

c,

#
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Mach
number

1.50

1.80

2.16

Stagnation
tempe rature

OF OK

150 339

150 339

150 339

Stagnation
pressure

psf kN/m 2

890 42.6

976 46.7

1140 54.6

Dynamic
pressure

psf kN/m 2

382 18.3

385 18.4

370 17.7

Reynolds number based on body length was 2.13 × 106 for these tests. The stagna-

tion dewpoint was maintained at -30 ° F (239o K) to avoid condensation effects in the test

section. Angles of attack and sideslip were corrected for deflection of the balance and

sting support under aerodynamic load. The data have also been corrected for tunnel

flow angularity. The drag data presented are gross measurements taken during the

investigation and no adjustments have been made to relate drag coefficient levels to free-

stream conditions at the model base. Typical chamber-drag coefficients, however, are

shown in figure 25.

Measurements

Aerodynamic forces and moments were measured by means of a six-component

electrical strain-gage balance housed within the model. The balance, in turn, was rig,

idly fastened to a sting support and thence to the tunnel support system. Static-pressure

measurements were obtained on the model surfaces by means of remote, multiple pres-

sure transducers. Hinge moments were obtained on the elevon, elevon flap, and tip-fin

flap by single-component electrical strain-gage balances.

The following table lists the reference lengths and areas used to convert the force

and moment data into coefficient form:

i

A

Reference

parameter

Length, in.

cm

Span, in.

cm

Area, ft 2

m 2

Aerodynamic
force and moment

16.000

40.640

10.310

26.187

0.63440

.05894

Type of data

Hinge moment

Elevon

1.82

4.62

0.03618

.00336

Elevon flap Tip-fin flap

1.39

3.53

0.02653

.00246

0.55

1.40

0.00840

.00078
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Pressure data were obtained at angles of attack from about -4° to 47° and are pre-

sented in coefficientform in tables IIto IX.

Accuracy

The accuracies of the measured quantities based on calibration and repeatability

of data, are estimated to be within the following limits:

CL .......................................... +0.008

CD .......................................... +0.002

CD, c ......................................... +0.0001

Cm ......................................... +0.0008

C l .......................................... +0.0002

Cn .......................................... +0.0004

Cy ...... , ................................... +0.002

Ch,e ......................................... _0.005

Ch,ef .......................................... +0.01

Ch,if ......................................... +0.02

P .................................... +7 psf (335 N/m 2)

c_ deg ........................................ +0. I0

/3,deg ........................................ +0.I0

M ........................................... +0.015

FIGURE PRESENTATION

The data presented in the following figures were obtained for the model with elevon

and tip-fin flaps deflected, unless otherwise noted:

Typical chamber drag coefficients .........................

Variation of longitudinal aerodynamic characteristics with angle of attack:

Effect of elevon and tip-fin-flap deflection ..................... 26

Summary plot ....... ........................... 27

Effect of elevon geometry ............................. 28

Effect of pitch-control deflection ......................... 29

Summary plot .................................. 30

Effect of aileron deflection for given pitch-control settings:

6e = 0° .............................. ....... 31

6e = 30 ° .............. ....................... 32

6e = -30 ° .... . ................................ 33

Effect of rudder deflection for given pitch-control and aileron deflections:

6e = 0 °, 6a = 0 ° ................................ 34

Figure

25

-t

)
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Effect of canopy geometry ............................. 37

Effect of pitot tube and speed brakes ....................... 38

Variation of lateral characteristics with angle of attack:

Effect of aileron deflection for given pitch-control settings:

6e = 0 ° ...................................... 39

5e = 30 ° ..................................... 40
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Effect of rudder deflection for given pitch-control and aileron deflections:

5e = 0 °, 5a = 0 ° ................................. 42

5e = 30 °, 5a = 0 ° ................................ 43

5e = -300, 8a = 20 ° ............................... 44

Aerodynamic characteristics in sideslip:

Effect of rudder deflection; 6e = 6 a = 0 ° ..................... 45

Effect of canopy geometry ............................. 46

Effect of pitot tube and speed brakes ....................... 47

Variation of lateral parameters with angle of attack:

Effect of elevon and tip-fin flaps ......................... 48

Effect of elevon geometry ............................. 49

Effect of pitch-control deflection ......................... 50

Effect of aileron deflection for given pitch-control settings:

6e = 0 ° ............. ......................... 51

6e = 30 ° ..................................... 52

6e = -30 ° ..................................... 53

Effect of rudder deflection for given pitch-control and aileron deflections:

6e = 0 °, 6a = 0 ° ....................... .......... 54

6e = 30 °, 6a = 0 ° ................................ 55

5 e =-30 O, 5 a= 20 ° ............................... 56

Effect of canopy geometry ............................. 57

Effect of pitot tube and speed brakes ....... ................ 58

Variation of hinge-moment coefficients with angle of attack for various

pitch-control deflections:

Effect on elevon hinge moment ......................... 59

Effect on elevon-flap hinge moment ........................ 60

Effect on tip-fin-flap hinge moment ............ . .-.... ...... 61
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RESULTS AND DISCUSSION

Longitudinal Aerodynamic Characteristics

The effect of elevon deflection and tip-fin-flap deflection on the aerodynamic char-

acteristics in pitch for the HL-10 model is shown in figure 26. At angles of attack near

0 °, the flaps deflected cause a decrease in lift coefficient and a positive increment in

Cm which approaches that obtained from the elevon deflection of -30 °. With increase

in angle of attack, however, the decrement in lift coefficient caused by the flap deflection

is progressively decreased, causing an increase in stability level, primarily at the inter-

mediate angles of attack; the pitching-moment data for the flaps deflected approach those

for flaps undeflected. This, of course, is due to the flaps being effective at low angles of

attack where the q-region over the aft surfaces is not seriously affected. At high angles

of attack, however, the dynamic pressure is considerably reduced over the flaps, causing •

them to become ineffective. The effects of Mach number on the configuration with flaps i

deflected are similar to those with flaps undeflected. (See fig. 27.)

The remaining discussion of the pitch characteristics of the test vehicle is con-

cerned with the elevon and tip-fin-flaps deflected. The data of figure 28 show that a

change in elevon planform from V 1 to V 2 has little effect on the pitch characteristics of

the model for 5e=30 ° .

The effects of elevon deflection on the pitch characteristics of the model are shown

in figure 29. The data for 5e = -30 °, 0 °, and 30 ° are for the model with the V 1 elevon

and those for 8e = 45 ° for the model with the V 2 elevon. The data show effective trim

capability for the model for elevon deflections between 30 ° and -30 °, although positive

elevon deflections generally lead to somewhat greater trim capability. With an increase

in elevon deflection from 30 ° to 45 ° there is little change in elevon trim effectiveness.

Comparison of the data of figures 26 and 29 indicates that the elevon and tip-fin flaps

have little effect on the control effectiveness of the elevons but merely move the trim

angles of attack to higher values for a given elevon deflection. Summary plots showing

some aerodynamic effects of pitch control deflection as affected by Mach number are !
J

presented in figure 30. b_

The effect of aileron deflection on the longitudinal aerodynamic characteristics is

shown in figures 31 to 33 for various pitch-control deflections. At Mach numbers of

1.50 and 1.80, an aileron deflection of 10 ° (pitch-control deflection of 0 °, fig. 31) leads to

an increase in lift coefficient and a corresponding decrease in Cm, o; for all other model

test conditions ailer_on deflection has little or no effect.

Deflection of the rudder ldads to a decrease in lift coefficient and an increase in

Cm, o although these effects are reduced somewhat with increase in Mach number. (See

figs. 34 to 36.)

10



• The effects of variation in canopygeometry on the pitch characteristics of the
model are presented in figure 37. All the canopiesgenerally decrease lift-curve slope

and Cm,o while increasing the minimum drag coefficient. CanopyE with the boat-
tailing results in the largest effects on the configuration; little or no difference exists in
the data for canopiesD and F in spite of large geometric differences.

The nose-mountedpitot tube hasno appreciable effect on the longitudinal character-
istics of the model (fig. 38). The speedbrakes, however, cause a slight decreasein

CL,o and, as would be expectedfrom their location, an increase in Cm,o. These
effects are reduced somewhat with increase in Mach number in the test speed range.

The increase in drag coefficient due to the speed brakes is noticeable at the lower test

angles of attack; at high test angles of attack, however, the drag-coefficient increment

is essentially erased.

Lateral Characteristic s

The effect of differential deflection of the elevons on the variation of the lateral

characteristics with angle of attack is shown in figures 39 to 41 for various resultant

pitch-control deflections. For a resultant pitch-control deflection of 0 ° (fig. 39), an

aileron deflection of 10 ° leads to significant roll effectiveness throughout the angle-of-

attack range, although this effectiveness is somewhat reduced with Mach number increase

in the test Mach number range. Further increase in aileron deflection to 20 ° results in

only a small increment in rolling moment over that obtained for the 10 ° deflection. The

roll effectiveness of the aileron for this pitch-control setting is generally accompanied

by slight adverse yawing moments at the higher test angles of attack. For a 30 ° pitch-

control setting, the roll-producing effectiveness of the aileron is greatly reduced with

little or no change in yawing moment due to aileron deflection. (See fig. 40.) Aileron

deflection of 20 ° for a pitch-c0ntrol setting of -30 ° (fig. 41) results in roll reversal at

Mach numbers 1.50 and 1.80 at angles of attack to about 30 ° (trim angle of attack being

approximately 36 ° ) and this reversal is accompanied by large yawing moments. At

M = 2.16, there is essentially no roll control due to the 20 ° aileron deflection at

< 28 ° with a low roll-control effectiveness at angles of attack near trim (ol _ 380).

Favorable yaw persists throughout the Mach number range at trim angles of attack.

Deflection of the rudder for various pitch-control and aileron settings is shown to

be effective in producing yawing moment throughout the angle-of-attack and Mach number

ranges (figs. 42 to 44). The effectiveness, however, is greatly reduced between deflec-

tions of 20 ° and 40 ° compared with that between deflections 0 ° and 20 °. In general, a

decrease in rudder effectiveness is noted with increase in angle of attack and/or Mach

number. The effects of pitch-control and aileron settings on rudder effectiveness are

relatively small. As would be expected, the positive yawing moments of the model

11
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caused by negative rudder deflections are accompanied by negative increments of rolling

moment.

Typical lateral characteristics in sideslip are presented in figures 45 to 47 to indi-

cate the linearity of the lateral coefficients for several test configurations at various

angles of attack. Since the sideslip parameters presented herein (figs. 48 to 58) were

obtained from incremental differences between results of tests made through the angle-

of-attack range at fixed angles of sideslip of about 0 ° and 3°, the linearity can affect the

quantitative results. The data are relatively linear up to a sideslip angle of 3 °, and it

is believed that any small nonlinearities that do exist will have little effect on the com-

parative results of the sideslip parameters.

Lateral Parameters

Deflecting the elevon and tip-fin flaps generally increases the directional stability t
and the effective dihedral of the configuration (fig. 48) although at angles of attack near

(L/D)ma x the effects are rather small. The configuration with or without the elevon

and tip-fin flaps deflected is directionally stable with positive effective dihedral at all

test Mach numbers and angles of attack. The data of figure 49 show that elevon geometry

has little effect on the lateral stability characteristics of the model. Deflection of the

elevons (positive or negative) leads to a decrease in directional stability at M = 1.50

for low angles of attack. (See fig. 50.) At the higher test angles of attack, positive

elevon deflections reverse this trend and have higher directional stability values. Effec-

tive dihedral for the model with positive elevon deflections is less at low to intermediate

angles of attack, although all test values of 6e lead to increased effective dihedral at

high angles of attack. At Mach numbers of 1.80 and 2.16, the general trends are similar

to those at M = 1.50 with the exception of the directional-stability data for an elevon

deflection of -30 ° which, at the higher angles of attack, generally displays greater values

than for 6e = 0o. There are only slight and inconsistent effects of aileron deflection on

the lateral stability of the model with various pitch-control settings (figs. 51 to 53).

There is a tendency at M = 1.50 for a rudder deflection of -40 ° to increase the
'l

directional stability of the model at low to intermediate angles of attack and to decrease

the directional stability at high angles of attack (figs. 54 to 56). These effects are essen-

tially erased with increase in Mach number.

The data of figure 57 show that canopy D has a stabilizing influence on the model

throughout most of the positive angle-of-attack range. As would be expected on the basis

of its position on the model, canopy F is destabilizing, and this destabilizing effect occurs

up to an angle of attack of about 25 °, beyond which a stabilizing influence occurs.

The nose-mounted pitot tube is directionally stabilizing at angles of attack for

trim conditions at M = 1.50; however, at the two higher test Mach numbers, it is

12
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destabilizing at trim conditions (fig. 58). The speed brakes are directionally stabilizing

up to angles of attack near 25 ° at Mach 1.50; however, increase in Mach number

decreases the angle of attack to which the speed brakes are favorable on directional sta-

bility. There is little effect of the pitot tube or the speed brakes on effective dihedral

throughout the test angle-of-attack and Mach number ranges.

Hinge-Moment Characteristics

Elevon hinge-moment-coefficient data are presented in figure 59 for several elevon

deflections. As would be expected, these data show that the positive value of hinge-

moment coefficient obtained with negative elevon deflections becomes less positive with

increase in angle of attack. Also, the negative values of hinge-moment coefficient

obtained with positive elevon deflections become more negative with increase in angle of

attack. There appears to be only little effect of Mach number in the test range on the

elevon hinge-moment coefficients of the configuration.

The elevon-flap hinge-moment coefficients (fig. 60), of course, are the greatest at

negative elevon deflections. There is a large reduction in these coefficients with increase

in angle of attack for 5e = -45 ° such that, at M = 2.16, the coefficients approach zero

near the highest angle of attack. Little or no effect of angle of attack or Mach number on

the elevon-flap hinge-moment coefficients is evident for an elevon setting of 45 ° where the

coefficients may be seen to be slightly negative.

Angle of attack and Mach number have only small effects on the tip-fin-flap hinge-

moment coefficients (fig. 61) and the values obtained from these tests are generally near

ze ro.

CONC LUSIONS

I

Results of an investigation at Mach numbers from 1.50 to 2.16 to determine the

stability, control, and hinge-moment characteristics of the HL-10 manned lifting entry

vehicle with deflected elevon and tip-fin flaps indicated the following conclusions:

1. Deflecting the elevon and tip-fin flaps has no effect on the longitudinal control

effectiveness of the elevons, although the deflection causes an increase in trim angle of

attack and a slight increase in stability level; in addition, the deflected flaps generally

cause an increase in directional stability and effective dihedral.

2. The model with deflected elevon and tip-fin flaps is longitudinally and laterally

stable throughout the test angle-of-attack and Mach number ranges.

13
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3. In general, the elevons, aileron, and rudder are effective control devices through-

out the angle-of-attack range, with the effectiveness decreasing for the largest control

settings.

Langley Research Center,

National Aeronautics and Space Administration,

Langley Station, Hampton, Va., August 10, 1966,

124-07-02-55-23.

J
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TABLE I. - ORDINATES DEFINING CROSS-SECTIONAL SHAPE OF HL-IO WITHOUT TIP AND CENTER FINS

x/z = 0•042 x/z = 0.2o8 x/z = o•_2 x/z = o.417 x/z = o•_oo x/z = 0.583

O.o541 O 0•0792 O -O.O167 O•]-119 0•0814 O 0.0782 O O.0741 O
•0932 .0083 .0787 .0083 -.0290 -1137 .0813 .0083 .0_2 .O167 •0741 .O104
•0903 .O167 •0772 .O167 --0333 .1156 .0811 •0].67 •0780 .0290 •0740 .O271

_.0441 .O290 •O747 .0290 --0417 .ll70 .0809 .O290 •0776 •0333 •0739 -0457

•O375 .0306 .O712 •0333 -"05OO .1182 •0797 •0333 •0770 •0417 .0726 .0604
•0333 .0338 .0665 .0416 -,O583 •3-!-92 .0786 .O417 •0762 •0900 •O710 .O771
•0290 •0390 •(3992 .0900 -.0667 .1198 •0772 .O500 •OT31 •0983 .O671 •O957

.O167 •0431 •o517 •09831 -.0750 .1202 •0799 •0983 •0738 •0667 .0668 .1020
•0083 .0459 .O$17 .0656 -.1268 O •0735 .0667 •0723 .0]"30 .o691 .llO4

zl, l,I, zl, l,i,
x/_ = 0.667 x/_ - 0.792

0.O593 0.].541 O.O978 0
.0922 .1624 •O577 •0937
.O483 .1700 .O576 .ll04
•0439 .1791 .O573 .1270
•0389 .187_ .0569 .1437
•0317 •1958 •o561 •1604
.029O .20].9 .05491 •1770
•0167 .2080 .0932 •1937
•O083 ._28 .o9o6 ._o3

0 .0476 • 0553 .o713
-.OS,'Z o .025o .0760 x/z = 0.555

• o]-67 •
x/z = 0•o85 .oo83 .0053 0.002o o

o .0_6o .O818
O.06_1 0 -•0083 .0882 .0015
.0668 .0O83 -.0167 .09O'2 .0003
•0637 .0167 -.0290 •0919 •0789

•0979 .0290 -.0555 .0933 .0771
.O50e .0353 -.0_17 .09_6 .01%7
•04z7 •o592 =.oSoo .o_5 . .o7z6
•0330 .0444 -.o983 .0962 .0677
.o29o •0487 -•ll26 o .o627
.0167 .0991 •O5(_

.OO83 .0_7 x/Z = 0.250 .o_85
o .o568 .o_17
-.oo83 •o989 0.00o7 o •0333

i -. o167 • 0996 •o803 .0083 .o250
!-.0792 0 .0792 .0167 .O]-67

.0083•o775 • o250
x/7, = 0•125 •0748 .o333 o

.0712 •_17 -.o083
0.0737 o .o666 .O9OO -•0167
.o729 .o_3 •0606 .o983 =.o29o
•o7oe .o167 .(39ix( .0667 -.0353
.o660 .0290 •o_58 •o721 -.o417
•O59_ •o33o • o_17 •o794 -. o9oo
•0509 •0417 •O335 •0011 -.O583
•0417 .0477 .0290 .0862 -.0667
•0333 .0928 .O167 .0902 -.0750

.0706.o_o .07o5.osmm,0626 .ll871_o .2167 .0486.2187
.o61% .O833 •o682 .o917 .c096 .zeTo •0085 .z197 .046o .227o
•o633 .0917 .O659 .lOOO .O565 .15_ =.o167 ._.18 •0425 •2555
.O582 .iooo .o62o .1003 .o521 .]-457 -.o25o -_57 .o575 -_37

.oo83 .o5]-7 .1003 .O579 •.u.67 .04"D- .19s) -.o553 .225_ •0355 .um_81

.o167 .0457 •Lt6_ .o529 .129o .0412 .1604 i -.0417o986o .21_°4 .o25oi .2551• 0250 .o379 .lall .0467 .1333 .o337 .1681 i -• .o1671 .2988
• o333 .o353 .1241 .0390 .1417 .o29o
.0417 .0250 ./296 .0333 .1458 .0167
.O9OO •0167 .1539 .O25O .15_ .OO83
.O583 .oOS5 •13_ .0167 .1971_. 0
• O667 o •1406 .0083 .1612 -•0083
.o75o -.o003 .1_,31 o .16_3 -.o].67
•0033 --o167 .1453 -.oo83 .1672 -.o29o
•o917 -.o25o .1472 -•o167 •169_ -.o333
.0968 -.0333 .1492 -.0250 .1715 --0417
•1027 -. 0417 .1900 - • 0333 -1733 -. 0900
.1078 -•OSOO .1923 -.0417 .175o -.O583

.1756 .0o831 ._611
.1813 x/z = 0.700 o .26_
.1860 -.oo85 ._651
•1897 o.o654 -.o167 .e6_
.19_6 .o653 °.0417 -.O673 o

•1949 .0691 •0583
• 1970 .0650 .0750 x/Z = 0.833
.1988 .o643 .o916
.2oo3 .06_ .lO83 o.o9_6 o
• 2o17 . o617 .125o • O53_- .1666
• 2o_ . O596 .1416 .o532 .1835

.lll9 -.0983 •1936 -.0900 •1763 -.1156 0 .O582 .1499 .0528 -1999

•i-152 -. 0667 .1946 -. o983 •1779 •0963 • 1583 •o921 .2,3_66
.1179 -.0790 -].954 -.0667 .1785 x/Z : 0.629 .O5_-2 .1666 .O510 .2332
.1204 -.O833 .1599 -.oTso .1792 .o517 .1749 .0482 .2499
.12u>7 -.13_o o -.1_89 o 0.07]-6 o .o487 .1833 .0499 .2982
.129o .o716 .o104 .0446 .1916 .04oo ._666
.is67 x/Z = 0.458 x/_ = 0.542 .o716 .o'2"/1 .o398 .1999 .o333 .L:_7O7
. IL:_2 _ .0713 .o437 .o34o . L_983 .0290 .,°736
.1296 O.O8OO o o.o?59 o .o7o7 .0604 .o292 .el3O .o167 .L>7'49
.13o6 .0799 .0o83 .0?99 .o166 .0696 .o771 .0290 .2168 .0o83 .2793
•1317 •0797 .0167 •O758 .0249 .O678 •o937 •o167 •2239 o •2753
.1321 .079% .0290 .0796 .0532 .o659 .ll04 .0003 .2283 -.O963 o

•0250 • o571 .0083 • 0931 - .1312 0 .0788
.0167 .0604 0 .0969 .0780
.0083 .O632 -.0083 .0990 x/Z = 0.3]"5 .0768

O •0696 -.O167 .lOll •07_9
-.OO83 .0679 -.O290 .IOL_ 0.O821 O .O739
-.O167 .O691 -.0333 .1044 .0820 .0083 .0720
-.O290 .0704 -•0417 .1057 .0816 .O167 .O69_
--0333 .O714 -.O5OO .iO67 .0809 .0250 .o66_
-.0904 0 -.0583 .io76 .o799 .0333 .0629

-. 0667 .1003 .0783 .0417 .o581
x/Z = 0.167 -.12o9 o .0766 .09o0 .o526

.o744 .o5831 .0493
0.0771 0 x/Z = 0._92 .0714 .C667 .0363
•0763 .oo83 .o679 .o75o .o292
.o744 .o167 o.0017 o .o633 .0033 .o29o
•0712 .O25o .0014 .oo83 .o576 •0917 •0167
.0664 .0333 .08o7 .0167 .o5o3 .looO .oo83

•O997 .o_17 .0?94 .eago .o_i_ .lO83 o

• 0335 .0792 .0419 .0637 .ll87 0 .2317
.0_17 .0747 .0498 .0616 .1270 -.0003 .2_543 x/Z = 0.879
• O90O . O740 .0581 .0991 .13,54 -. 0167 • 2363
•O583 .073o .0664 .0558 .1437 -.029o .2378 o.0487 o
.0667 .0718 .o7%71 .o521 .1520 -.0333 .2390 -.0452 0
.o75o .O?O5 .o83o .o478 .16o4 -.0089 o
•o833 .o688 .o913 -04_9 .1687 x/Z = o.917
• 0917 .o666 .0996 .0365 .177o x/Z = 0.750
•i000 .0642 •1079 .0292 .18_2 O.0440 0
.1083 .0611 .i162 .0290 .1878 0.0617 0 -.03_1 0
.i-167 .0579 .1249 • 0167 .1941 . o616 .0629
.1290 .O53O .1326 .0083 .1991 .0619 .0791 x/Z = 0.998
• 1333 .o_76 .1411 I0 .20_8 .06ll .O998
•1379 .0_10 .1494 -.0O83 .2O57 .0606 .1129 0.0392 0
.14o7 .o3_6 .1977-.o167 .2080 .0996 .1291 -.0227 o
• 145_- • o249 .1629 -. o25o .21Ol .o581 .]-458
.1491 .0166 .1689 -.0333 .2118 .o561 .1624 x/_, = 1.O00
•15el .00_3 .17e9 -.0417 .2132-, .o933 .1791

.09ze .OSOO .077_ .03_5 .05_ .ll)6 -.oc_3 .z_9 o
• 0417 •o565 . o750 •0417 . o_5o .118' -. o167 .15"D. -. oo85
• O535 .o618 .o719 .o9oo .o167 .L_9 -.0250 .1992 -.0166
.0290 .o66_i .0672 .O585 .oo85 .L_62 -.0555 .16ll -.o_9

5o167 .o7oz .0617 .o667 o .z-mg_ =._17 .16_ -.o55_

.oo_ .o7_ .o_6 .o7_o -.oo8_ .z)z_ -'[_c_6"_ .z6_2

' =.osoo =._15
.o5ooo .,,,7 "'N-.oo83 . .o_z7 -.o_o ._58 .166_ -.

-.o].67 .0796 .o533 •o9_8 -.o353 .z377 -.o75o .1672 -.O66_

-.029o .00zz .0250 .o969 -.o_z7 .1394 -.0053 .1677 -.z_9 o
-.o353 .o823 .o].67 .iOlO -.o5oo .14o8 -.1322 o
-.0417 .o833 .oo85 .1044 =.o583 .z4eo
-.o5oo .o8_o o .zo72 -.o667 .].429
-.lO_ o -.oo83 .lO98 -.o79o .1437

-.o833 .1442
-.153_ o

.176_ !-.osoo .m45 .048_ .19-_8 o.o_ o

.z79o-.zo75 o ._58 .eC_l -.oz_9 o

.1815 .04_1 .z_

.18_, x/_ - o.667 .o572 .2207
•1855 .05_5 .2256

._B69 0._0_7 o ceo8 .029_ .23o7.z_ . . .o_o ._7

.z893 .o686 .0575 .o167 ._o9

.19o_ . O68_. .o541 -o003 .u:_7
•o678 .o7o8 o ._47o
.0669 .0079 -.o_3 .2491
•0655 .lO_1 -.oz67 .2504
.o69 .12o8 -.o25o .25zz
.o6o]. .1374 -.o78_ o
.O580 .1498
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TABLE lI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTPAOL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN,. 5 e = -35 v

(a) M=1.50, _=0 °

C at:
P

=lO.lOI _ :4.10 i _ : 8._0"1_ : i,.,o1 =1,.,o 21.,o1 :,ool= o,oI o:.ac
Right elevon flap, lower surface

1 "0.311 -0.349 _0.337 -0,385 -0,379 -0.405 -0.445 -3._85 -3.491 -0.469 -0,418

2 -0.332 -0,332 -0,330 -0.337 -3,337 -0.339 -0.338 -0,3_I -3.347 -3,387 -0,431

3 -00_52 -0.463 -0.432 -0.385 -0.309 -3.384 -0°997 -0._32 -0._68 -3.462 -0.414

% -6,349 -G,3o3 -0,351 -0,387 -0.388 -0.417 -0,477 -0.517 -0.512 -3.4B8 -0.426

5 -0,357 -0,380 -0,358 -0,379 -0,315 L0,390 -0,424 -0.458 -0._85 -3._77 -0.426

6 -0.405 -0.467 -0,4_7 -0.395 -0.319 -0.390 -0o401 -3._43 -0.491 -3o48_ -0.425

7 -0.307 -0.313 -0.330 -0.334 -0,335 -0.337 -0.338 -0.353 -0._53 -D.452 -0.424

8 -0,311 -0,_13 -0,311 -_.315 -0,318 -0,320 -0,_27 -0,335 -0.347 -3._04 -0.422

9 -0.401 -0.425 -0.409 -0.3d3 -0.3&7 -0.384 -0.390 -0,430 -0._83 -3.481 -0.426

Right elevon, upper surface

I0 -0,324 -0,3_6

11 -0,29_ -0,315

12 -0,414 -0,_53

13 --0.330 -0.361

14 -0,357 -0.383

15 -0,319 -0.353

Ib 0,110 0,00_

17 -0.338 -0._53

18 -C.3C5 -0.304

-0.337 -0°345 -3.343 -0.354 -0,365 -0.382 -_,426 -3.473 -0.424

-0.330 -0.332 -0.333 -3.335 -0.335 -0.3_5 -0.393 -3.448 -0.424

-0.434 -0.387 -0.371 -0.388 -0.392 -_._32 -C._85 -3._81 -0.428

-0.351 -0.381 -0.386 -0.426 -0.468 -3._34 -0.481 -0._73 -0.424

-0.360 -3.381 -0.315 -0.388 -0.422 -0._55 -3.483 -0.477 -0.426

-0°339 -0,387 -3,398 -0.411 -0,300 -0.339 -0,_55 -),456 -0,418

-0.224 -0.313 -J.?S8 -0.40| -0.386 -0.411 -3.455 -0.450 -0.412

-O,3dl -0.360 -0.358 -0,571 -0°376 -0.307 -0.358 -3.333 -0.277

-0.298 -0.307 -0.305 -0.310 -0.316 -0.325 -0.325 -0.320 -0.311

Right elevon, side surface

10,38042 1034 03311; :7304111042407 02 33340,2
20 -0.351 -0.3_ -0._11 -0.332 360 -0.392 -0.479 -3._58 -0._25 -3.378 =0.3_8

Right elevon well, le_surface

_I 1-0_55 034_ I-0.309 1-0322 I-0._54 I-0.392 l-0.460 -0._4_ -0._19 -3._8 -0.3i9

Right elevon well, right surface

22 I-0.355 1-0.3_0 I-0.309 I-0.322 1-0.35_ 1o.388 i-o._20 -o._43 -o.411 -3.357 o._o4

Left elevon lower surface

Z'3 -0.355 -C.335 -0.315 -0.326 -0.354 -0.377 -0.586 10._15 -0,411 -3.355 -0.298

24 -0.380 -0.3_3 -0.330 -0.332 -0._62 -0.401 -0.416 -3.458 -0._ -3._4S -0.405

25 --0.399 -0,370 -0.330 -0.337 --0.364 -0.401 -0,473 --3.483 -0.485 -0.450 -0.435

25 -0.397 -0.368 -0.326 -0.334 -0.364 -0.398 -0.500 -0.513 -3.495 -0.457 -0.450

27 -0._80 -0.359 -0,322 -0.332 -0.362 -0.388 -0,525 -0.525 -0.508 -0.481 -0.466

28 -0,422 -C,_9_ -0,339 -0.343 -0,_59 -3.407 -0,513 -0.525 -0,513 -3,_88 -0.477

29 -0.422 -0,399 -0.345 -0,341 -0.375 -0.411 -0.494 -0,504 -0,508 -0.479 -0.456

30 -0.355 -0.353 -0.3_7 -0.347 -0.375 -3.411 -0.454 -0._83 -0._95 -3._52 -0.435

3L -0.305 -0_298 -0.337 -0._51 -0.371 -0.379 -0.405 -0._51 -0.435 -0.404 -0.342

32 -0,338 -0_357 -0.349 -0.349 -0.315 -0.407 -0.439 -0._9 -3.438 -0.408 -q.378

33 -0.404 -0._0_ -0.349 -0.345 -0.371 -0.411 -0.525 -3.52} -3.508 -3.479 -0.458

_4 G.410 0.485 0,131 0_023 -0.069 -3.035 -0.154 -0.233 -3.197 -0.204 -0.401

35 0.065 0.752 0.214 0.084 -0.001 -0.031 -0.099 -0.238 -0.2_0 -3.257 -0.359

36 0.987 I.CO_ 0.383 O.lab 0.111 0.001 -0.057 -0.17_ -0.11b -C.237 -0.359

Left elevon Qap, upper surface

37 0.936 0.875 0.448 0.209 0.124 0.003 -0.089 -0,177 -0.187 -3.248 -0.380

38 0.873 0.318 0.633 0.296 -0.012 -0.202 -3.276 -3.249 -0.273 -0_326 -0.365

39 O,dl_ 6.612 0._75 0.275 0.039 -0.I11 -0.144 0.353 3.001 -0.118 -0.254
40 0.537 0._15 0.355 0,150 3.301 0.043 0.331 0.295 3.133 3.C06 -0.053

• l 1.245 1.2oi 1.257 1.250 1.2_8 1.245 1.24_ I,Z4_ 1.244 1.243 1.238

42 -0.031 -0._33 -0.o35 -0.541 -0._41 -3,643. -0,641 -0._43 -3._45 -3.537 -0.645

_3 -0.o33 -0.o53 -J.633 -0.643 -0.539 -0.6_1 -3.841 -0,_43 -0.b_3 -3,537 -0.641

4_ 0.417 0.351 0.230 C.018 0.074 0.092 0.013 -3.186 -0.195 -0.281 -0.259

_5 0=500 G.413 0.4_4 0.470 0._20 0.7S_ 0.808 0._03 0.525 0.249 q.105

4b 0.752 0.548 0.772 0,550 3._10 0;791 0.795 0,b95 3,412 3.115 -0.041

41 0.845 C.576 0.86_ 0.556 3.3b0 3.610 0,368 0.219 3.245 3.069 -0,140
• 8 0. i17 0.580 0,936 1,000 1.017 1.009 1.030 0.925 0.658 0.453 0.412

49 0.8C1 C,_Tb 0.871 1.128 1.138 l.C91 1.188 1.378 0.357 -3.029 0.011

50 0.473 0.419 0.689 0.747 0.673 0.487 0.212 0.285 -0.101 -0.176 -0.173
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TABLE lI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVON GAPS; E2 CENTER FIN, 8 e = -35 - Continued

(a) M = 1.50, _ = 0 ° - Concluded

C at:
.E P

; _=-4.4°1a=-0.1 ° a=4.1°l _=8.5°l_=12.9°[_=lT.5°l_=21.7°la=26.0°la=30.4°la=34.5°l_=38.Se

Right tip fin outer flap, inner surface

_I -0,_04 -0._98 -0.380 -0,347 -0.333 -0,341 -0;375 -0.39_ -0._09 -9.413 -0,378

_2 -0._19 I-0,_23 -0.410 -0.397 -0,373 -0.387 -0.392 -0.421 -0._5[ -0,_59 -0,392

_3 -0.427 -C._2_ -0.4L6 -0,399 -0,377 -0.389 -0.390 -0.421 -0,451 -0.450 -0,392

b_ -0._36 -0,_32 -0.426 -0,393 -0,389 -0,396 -0,396 -0._19 -0._42 -0,4_ _0o390

_5 -0,440 -0._25 -0.422 -0,397 -0,389 -0.604 -0,402 -0.%25 -_.64b -0,466 -0.390

Right tip fin inner flap, inner surface

!5o -O._l_ -0,%11 -0.603 -0.388 -0.367 -0.356 -0.385 -0.@04 -0.#15 -0,419 -0,380
_7 -3._3o -C._2_ -0.415 -0.395 -0.377 -0.389 -0.402 -0,_27 -_._5t -_,453 -0,392

5b -u,_2_ -0,_19 -0.411 -0.391 -0.3o8 -0.385 -0,396 -0._23 -_,_51 -_.448 -0.392

b9 -_._19 -C._[? -3._11 -0.389 -0,360 --0.377 -0.390 -0._11 -0.44@ -9._6 -0.390

_0 -0,_48 -0,_30 -0.428 -0,_06 -0.396 -0.408 -O,40b -0.629 -0,_55 -0,@53 -0.392

Left tip fin inner flap, outer surface

o1 0._38 C._80 0.t09 -0,109 -0.268 -0.285 -0.278 -0.257 -0,323 -0.358 -0,300

b2 0,o43 0._93 0,359 0,181 0.139 -0,190 -0.159 -0,249 -0.3_b -0.375 -0.309

_3 _.5_9 u. J02 0.382 0,209 0,168 -0.179 -0,186 -0.293 -0.386 -9.396 -0.326

b_ u.(2? 0.o18 _,2_7 0,0_0 -O.lOb -0.I14 -0.232 -3,337 -0.393 -0.396 -0,342

b5 6._31 0._64 0.15_ -0.05_ -_,142 -0,198 -0.314 -0.385 -3._17 -3,411 -0.353

eo J./tC 0._66 C.040 -6.098 -O.lt_ -0.156 -0.276 -0,327 -0.352 -3.377 -0,353

;67 3._17 _._2o -0,0_0 -0.153 -0.156 -0.2?2 -0.343 -0.385 -0._0_ -3.413 -0.355

o_ O. Lo_ C.il9 -0,152 -0.235 -0.265 -0.3_l -0.366 -0,40_ -0._13 -0.413 -0.355

Left tip fin outer flap, outer surface

b9 -u. OTZ D._9 O.Ob3 0.062
110 -C.07C -O.dl? C.012 3.051

71 -0.0_0 C,_3O C.050 0.056

!TZ -_._77 -0,02l 0.019 0.045

175 I-C.077 -0.332 -0.000 0.030

_4 -0.093 -U.359 -0.02_ 0.003

0.337 --0,003 -9.048 -0,092 -0.120 -0,151 -0.169

0.081 0.0?7 0,070 0.359 0,042 -0,015. -0.004

0.083 0,098 O.Obb 0.069 0.01_ -0.012 -0,039

0.962 0.064 0.053 0.049 0,342 0.029 0.064

O.0bO 9.060 0.047 0,0_ 0.035 0.036 0.051

3.332 0,014 -0.002 -O,01b -0.034 -0,0_6 -0.037

Left tip fin, inner surface

7_ C._02 O,)Cb -0.26_ -0,33_ [ -0._33 -0.295 -0.278 -0.225 -0,2_5 -0.308 -0,309

7b 3,ib_ 0._4 -O,19b -0,248 I -0,293 -9. lb/ -0.188 -0.285 -0,356 -_.419 -0.365

Center fin, left surface

77 O._2b C._Sb 0,573 I 0.531 [ 0._21 0.390 0.185 0,177 -3.0S3 -9,233 -0,392

78 0._,5C 0.396 C.470 l 0.291 1 0.135 =.27_ 0.292 0.33(_ 0.004 0.122 -0.238

Body

79 C._I 0,370 -0.004 -0.09_ -0.171 -O,2qO -0,304 -0.348 -0.38b -3._11 -0,436

30 -0,012 -0.97_ -0.122 -0.147 -0.153 -9,185 -0,218 -0.248 -0.28b -3,287 -0,284

_I _,10_ 0,0_7 -0.028 -0.08_ -0,1_8 -0.209 -0.274 -0,341 -0,392 -0.634 -0.468

82 -0.2_5 -0,1o9 -0.0oI -O,Ol_ 0,064 0.136 0.210 0.293 3.36b 3.665 0.556

I_3 0,192 0.290 0.40? 0,531 O,Sbb 0,793 0.919 1.363 I°154 1.258 -0.742

19
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND .CoONTROL SURFACES OF HL-10 MOD_L

WITH UNSEALED ELEVEN GAPS; E 2 CENTER FIN, 5 e = _35 - Continued

• Co) M =1.50, S =-6 °

® C at:

P

Right eleven flap, lower surface

I -0.277 -0.301 -0.311 -0.337 -0.3%5 -0.351 -0.385 -0.413 -0.459 -0.437 -0.390

2 -0.337 -0.326 -0.315 -0.339 -0.3%3 -0.356 -0.37% -3.%09 -3.%62 -3.%63 -0.392

3 -0_%68 -0.%30 -0.372 -0.352 -0.3%5 -0.375 -0.396 -0.405 -0,%%2 -0.430 -0.359

% -0.31_ -0.320 -0.317 -0._%8 -0.3%9 -Jo358 -0.396 -0.43% -0.%85 -9°%58 -0.401

5 -0.362 -0.3%3 -0.321 -0.3%3 -0.3%5 -9.369 -0.37% -0.%07 -0°459 -0.%%5 -0.392

6 -0,672 -0._57 =0,600 -C,356 -0.347 -0.364 -0.389 -0.407 -0.44_ -0.461 -0.373

7 -0.317 -0.318 -0.317 -0.368 -0.351 -0.358 -0.389 -0._15 -3.66[ -0.661 -0.386

8 -3.365 -0.335 -0.317 -0.335 -0.336 -0.3%9 -0.36% -3.398 -0.%38 -9.637 -0.380

g -0.282 -0.383 -0.355 -0.343 -0.341 -0.360 -0.383 -0.%00 -0.438 -3.637 -0.371

"Right elevon, upper surface

10 -0.311 -0.318 _0.317 -0.3%8 -0.353 -9.358 -0.389 -0.430 -0._83 -3.665 -0.386

il -0.3%9 -0.357 -0.317 -0.337 -0.336 -0.351 -0.366 -0.398 -0.440 -_.437 -C.380

12 -0.292 -0.398 -0.368 -0.3%5 -0.3%3 -0.360 -0.385 -0.400 -0._62 -9.437 -0.373

13 -0.565 -6.318 -0_315 -01345 -0.347 -0.35% -0.398 -C._9 -0.505 -_.464 -0.399

14 -0.364 -0.34_ -0.323 -0.3%3 -0.341 -0.356 -0.376 -9._07 -0.46_ -0.445 -C.390

15 -0,305 -0.318 -6.320 -0.354 -0.362 -0.366 -0.609 -0.411 -3.434 -3._05 -C.392

16 0.263 -0.02_ -0.186 -0.240 -0.283 -3.307 -0.600 -0.417 -_.651 -3.416 -0.356

17 -6._96 -0.373 -0.362 -0.363 -0,353 -0.368 -0.36_ -0.885 -0.389 -3.360 -0,.278

ild -0.334 -0.528 -0.319 -0.318 -0.319 -0.363 -3.357 -0.379 -3.394 -J.384 -0.348

Right elevon, side surface

19 -0.J37 -6.313 -0.336 -3.362 -0.347 -0.33% -0.326 -0.3o5 -0.36_ [ -3.3_8 -0.247

20 -0.3_7 -0.354 -0.355 -0.377 -0.44_ -3.436 -0.670 -0.465 -0._38 [ -3_397 -_.325

Right elevon well, left surface

21 -G._ I-0.351 -0.3_ T-0.379 I-0._42 I-_.430 I-p.%53 I-0.46_ -0._25 I-0.390 -0.3_1

Right elevon well, right surface

2e 1-0.347 1-c.3_5 -0.35_ I-0.307 -_._29 I-0.430 ]-0.653 1-c._62 -D._32 I-3.378 -0.318

Left eleven lower surface

23 -Q.37C -0.362 -0.355 -0.362 -0.398

24 !-G.40_ -_.396 -0.3?0 -0.36_ -0.359

25 !-0.387 -0.379 -0.319 -0.373 -0,_13

20 -C.379 -G._75 -0.379 -0.379 -0,%46

27 -0.373 -0.366 -0._70 -0.3_6 -0.459

2_ -0.402 -0._00 -0.395 -0.396 -0.455

29 -0.%08 -0.602 -0.395 -0._00 -9.%62

30 -0.381 -G.375 -0.374 -0.3G8 -0.410

31 i-0.341 -0_%9 -0.366 -0.302 -0.379
32 !-0._92 -0.377 -0.3_5 -C.390 -3.417

33 -6._2_ -0._21 -0._12 -0.%07 -9.663

5% 0.415 0.207 0.071 -_.037 -9.006

35 0.586 C.52o 0.211 0.060 0.007

36 6.787 0.512 0.370 0.2%6 0._54

31

3_

39

40

%1

62

43

%5

46

41

68

69

50

-3.421 -0.660 -0.449 -0.428 -3.388 -0.264

-3.%06 -0.668 -_.438 -0.423 -D.4OI -0.314

-9.487 -0.508 -0.485 -0.457 -3.430 -0.394

-0.514 -0.518 -3.503 -0.%70 -3._49 -0.418

-0.523 -0.537 -3.515 -C.495 -3.658 -0.643

-0.523 -0.537 -0.517 -3.499 -_.679 -0.66C

-0.487 -0.516 -0.508 -3.489 -0.477 -0.426

-0.651 -0.%95 -0._91 -3._57 -9.450 -0.352

-0.377 -0.602 -G._09 -0.419 -3.399 -0.356

-0.394 -0.%42 -3._24 -0._19 -0.392 -0.358

-0.525 -0.527 -0.513 -3.697 -0.477 -0.466

-O.U9 -0.078 -0.16= -3.188 -D.177 -0.086

-3.112 -0.071 -3.303 -0./02 -0.177 -O. liO

-3.C98 -O.O12 0.311 -0.023 -).lgg -0.179

Left eleven flap, upper surface

0.17_ 0.050 d._Ol 0.31% 0.966 -0.123 -0.076 -9.169

0.64_ C._?u 0.225 0.090 -0.052 -9.07% -0.169 -0.132

C.6_I 0.%61 0.2_9 0.113 0.020 3.C72 -0.126 -0.1%7

-3.17_

1.267

-0.541

-0. b'_l

-0.209

-3.1%8

3.201

-0.383

0.215

-C.L54

-O.Ld_

0.561 0.328 0.138 0.027 -0.016 0.082 -0.150

1.269 1.24o 1.269 1.268 1.248 1.248 1.268

-0._I -0.o61 -0.663 -0.661 -9.643 -0,663 -0.666

-0.039 -0.663 -0.643 -0.561 -3.563 -3.661 -0.663

0.630 0.260 0.074 O.Obl 0.250 -3.093 -0.120

0.566 0.435 0.232 0.166 0.288 0.458 3.172

0.749 0.528 0.29% 0.090 0.005 -0.617 0.263

0.7b_ 0.585 0.303 0.027 -3.10b -0.206 -0.080

1.032 1.33o 0.933 0.589 1.366 0.859 0.731

1.020 0.998 O.dd3 0.870 1.172 1.193 1.011

0.789 0.75z 0.81_ 0.095 0.571 0.935 -0.168

-3.130 -J,lS8 -0.253

-0.11Z -3.169 -C.253

-3.053 3.187 -O.lgO

-3.083 -3.072 0.028

1.2%o 1.261 1.2%3

-3.=4_ -0.643 -0.663

-3.641 -3.645 -_.641

-0.20_ -3.227 0.146

-0.185 3.048 0.190

0.131 3.259 -0.176

-3.987 -3.207 -0.258

-0.235 -3.253 -0.22_

-3.225 -3.28% -0.126

-0.250 -3.286 0.125

a.

F
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVEN GAPS; E 2 CENTER FIN, 0e = -35 - Continued

(b) M = 1.50, # = -6 ° - Concluded

Cp at:

R_ht t_ fin outer flap, inner surface

_I -J._17 -0._? -0._9 -0.3_3 -o.z02 -0.271 -0.309 -0.309 -0.363 -_.386 -0.3_6
5_ -0.492 -0o_73 -0.454 -0.406 -0.364 -3.358 -0.353 _3.363 -3.392 .3.393 -0.367

Pm -0.498 -0.473 -0.44b -0.410 -0.370 -0.362 -0.355 -0.370 -0.392 -0.393 -0.367

5% -0._o2 -0.%52 -0.4JI -0.603 -0.372 -0.358 !-0.34T -_.356 -0.390 -0.393 -0.367

m5 -0._a2 -0.%52 -0.%39 -0.%06 -0.3?9 -0.3?2 -0,360 -0.368 -0.396 -0.393 -0.359

Right t_ flu inner flap, "L,mer sm'_e

_6 -0.438 -0._I_ -0._10 -0.355 -3.295 -0.29_ -0.315 -0.31_ -0.3bT -0.390 -C.354

_7 -3._86 -0.458 -0.46b -0._97 -0.3b6 -0.362 -0.353 -3.373 -3.396 -0.395 -0,369
58 -0.686 -0.4_Z -0.442 -0.393 -3.362 -9.353 -0.369 -3.364 -0.393 -0.393 -0.369

59 -0.480 -0._%b -C.437 -0.365 -3.347 -0.341 -0.361 -0.358 -3.386 -0.393 -0.359

OG -_.SCD -0.477 -0.450 -0°%[5 -3._8[ -3.383 -0.374 -0.387 -0.%07 -3.395 -0.369

LeR t_ fln bmer flap, outer surface

ol _.358 -0.L_7 -0.330 -O._18 -3.353 -9.397 -0.%16 -G.448 -3.342 -3.378 -0.227

62 _.09£ 0._D3 _.Obl -_,236 -3.238 -3.299 -0.383 -0,370 -_.363 -0,380 -0.227

b3 0.568 O._oC 3.271 -C.065 -0.200 -0.252 -0,368 -0,370 -0.388 -0._07 -0.2_8

o_ O.b_2 0._12 0.2_L 0.16o -3.137 -0.196 -0.297 -3.311 -3.365 -0.397 -0.239

65 0._21 C.Z60 0.172 3.086 -0.160 -0.2_2 -0.345 -0.37_ -3._35 -0._22 -0.264

ob 0.4bl 0.174 0.017 -0.215 -0.I_3 -0.234 -0.292 -0.328 -3.317 -3.349 -0.231

o7 0.369 O.Jg8 -0.057 -0.227 -3.225 -0.309 -0.379 -O.%lb -0.348 -0._13 -0.260

oo 0.13_ -0.3_7 -0,130 -0.259 -3.297 -0.366 -0.404 -0.435 -0.409 -3.418 -0.271

Left tip fin outer flap, outer surface

69 ,_._20 0._99 G.Id7 0.153 0.105 0.061 0.025 -0.011 -0.0%9 -3.056 -0.070

70 ,;. iO_ 0.126 3.149 0.159 0.170 0.178 3.185 0.178 3.169 3.1%6 0.156

71 0.157 0.164 0.17_ 0.176 0.183 0.189 0.181 3.165 0.15_ 0.115 0.098

72 G.Ob9 0.115 0.139 0.I_9 0.159 C.172 0.183 0.184 0.190 0.186 0.188

73 0.075 0.)98 0.t22 O.13b J.[55 0.170 0.178 0.I_3 3.183 3.17_ 0.179

74 0.0_5 0.363 O.08b 0.105 3.117 0.120 0.120 0.i09 O.IO0 3.378 O.OT7

Left tip fin, inner surface

75 -J._J,L -C.2_,B -C._o2 -O.e_,O l-3.439 l-0._.23 -0._27 -0._,_8 -0.38_ -3.30t -0.185

70 3._G8 -3.[02 -0.2:/.7 -0.353 I -3.285 I -3.257 -0.27l -0._11 -0._b9 -3.332 -0.252

Center fin, left surface

77 ,).,_ol [ 0.,_15 o._+o2 I o.3e_ I 3.3t5 3,231 0.167 -0.293 -3.323 -3.37_. -0.262

?, =o_2 I _,?_ o4_ I Io3_ 3_o? o_99 0.403 0.233 3.L9_. 3.057 -0.25_"

Body

7_ 0.192 G.ll9 0.040 -0.025 -3.093 -0.15d -0.217 -0.209 -0.300 -3.338 -0.335

_$_ O.Clo -3.355 -_. It'. -0.158 -0.137 -3.20b -0. 227 -0.24_ -3.271 -3.303 -0.336

! _1 O.Cdl 0.3_9 -0.0=_0 -0.08o -0.147 -0.213 -0.280 -0.31.1 -0.382 -0. _,22 -0. _,53

0_ -0.177 -0* 1_t -O,O_q -0.0_2 -0.300 • 0;052 0,111 0.18" 0.2_'7 0.355 0.437_; ._.213 G. lOq. 0.4.18 C.5_4 _.666 0.790 0.916 1.033 t.l_ 1.2_8 !,333
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TABLE IT._ COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF ItL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8e = -35 - Continued

(c) M = 1.50, /3 = 6 °

Cp at: "

Right elevon flap, lower surface

l -0._7_ _0'.J92 -0.422 -0.428 -0.409 -0.433 -0.500 -0.467 -0.475 -3.sst

2 -_.J_ -c. Jgo -0.Stl -0.403 -0.424 -0.426 -0.443 -3.448 -0.449 -0.444

5 -0.4_I -0.4_8 -C.#49 -0.437 -0.369 -0.378 -0._24 -3._4_ -0.464 -3.454

4 • -0.392 -0.42b -0.4_5 -0.434 -0.420 -0.450 -0.546 -0.475 -0.489 -3.477

-C.J92 -0._01 -0.415 -0.420 -0.409 -C.416 -0.456 -0.473 -0.479 -0.485

b -0.%79 -0.498 -0.491 -0.445 -0.390 -0.395 -0.435 -0°452 -0.464 -0.450

7 -_._90 -0._C9 -0.428 -0.430 -0.420 -0.429 -0.450 -0.487 -0.481 -0.475

-0.39C -0.392 -0._03 -0.40? -0.390 -0.399 -0.429 -0.435 -0.443 -3._42

9 -0.%_2 -0._37 -0.430 -0.420 -0.377 -0.382 -0.429 -0.444 -3.480 -3.444

Right elevon, upper surface

16 -G.36e -0.409 -0. _,26 -0.430 -0.418 -0.431 -0.452 -0.489 -3.485 -0.475

11 -0.3_0 -0.394 -0.409 -0.409 -3.388 -0.399 -0._41 -0.458 -0.468 -3.456

12 -0._b -0._04 -0.451 -0.430 -0.380 -0.384 -0.433 -0.4_0 -0.%54 -_.448

13 -0.368 -0._37 -O. _*b_ -0.437 -0.420 -0.452 -0.420 -0.473 -0°492 -0.482

Iz* -0.394 -0._05 -O._i0 -0.428 " -0._05 -0.412 -0._52 -0.475 -0.481 -0.469

18 -0.3_7 -0._59 -0.369 -0.409 -0.411 -0.374 -0.218 -0.473 -3.489 -0.4T9

J O 0.057 -0.Z32 -0.327 -0.430 -0.375 -0.380 -0.429 -0.44_, -0.471 -0.463

17 -0._5 -0.358 -_. 309 -0.386 -0.382 -3.365 -C.370 -0.378 -3.359 -0.320

18 -0._23 -0.358 -0.387 -0.373 -0.373 -0.368 -0.355 -0.349 -0.359 -3.326

Right elevon, side surface

t_ -_.3_ -c.3_,0 -b.3_o '-0.301 -0.,05 -0.43_ -0._64 -0._0_ ,-0.508 -0._63

20 -0.358 -6.31_ -0.326 I -0.3_6 -0.348 -0.368 -0.4[8 -0.403 I -0.433 -0.379

Right elevon well, left surface

_-J -0._5C -0._I_* -0.31 _, -8.337 -0.3_6 I -0.368 -0.403 J i0._27 I -0.388 -0.337

Right elevon we]I, right surface

22 [-0.3_b -0._10 -0.312 -0.33l I -0.348 -0.368 -0. 374 -0._00 -0.374 -0.311

m
!23 -U.335 -0.304

24 -G._?_ -0.337

25 -0.371 -0.337

_o -0.3_5 -0.331

27 -0_363 !-0.327

28 -0.396 -0.350

29 -0._0_ -0.303

30 -0.375 -0.344

31 -0.323 -00312

32 -0.382 -0.356

_ -0.432 -0.380

34 0._44 0.283

_5 G.777 0.83_

3b L.2k9 0.893

-0.312

-0.317

-0.327

-0.325

-0.323

-3.335

-0.358

-0.325

-0.314

-_.335

-0.344

0.197

0.387

0.6_

-0.335

-0.342

-0.339

-0.337

-0.337

-0.348

-0_339

-0.33_

-0.331

-0.333

-0.335

0.099

0.226

0.418

LeR elevon, lower surface

-0.348 -0.363

-0.348 -0.378

-0,34b -0.376

-0.344 -0.370

-0.342 -0.363

-0.340 -0.372

-3.342 -0.380

-0.3_8 -3.384

-0.342 -3.378

-0.337 -0.380

-0.337 -0.37_

0.0/7 -0.052

0.379 -0.012

0.175 0._32

Left elevon flap, upper surface

-0.3_6 -0.302 -3.374 -3.313

-0.380 -0._0% -0.455 -3.456

-0.384 -0.485 -0.687 -3.469

-0.399 -0.498 -0.508 -3.482

-0.403 -0.524 -0.515 -3._88

-0.397 -0.511 -0.52i -0.496

-0.395 -0.481 -0.502 -3.482

-0.393 -0._25 -0._85 -0.47[

-0.384 -0.439 -0.481 °0.425

-0.389 -0.475 -0.458 -3*440

-0.397 -0._98 -3.475 -0.437

-0.075 -0.133 -0.a_b -0.42|

-0.[06 -0.204 -0.212 -0.395

-0.073 -0.168 -0.243 -0.414

37 I.CCI 0.8_0 0.690 0.492 O.Ib5 -3.012 -0.075

38 L.09b 0.33_ 0,7_3 0.716 0.317 3.113 -0.0i0

59 1.2_5 0.718 0.058 0.886 0.289 0.148 0.127

_0 G._b7 0._08 0.368 0.446 0.279 0.300 0.405

41 1.14[ 1.239 1.2_I 1.241 1.241 1.237 1.237

_2 -0.043 -0.043 -0.643 -0.043 -0.643 -0.6_3 -0.643

_ -0.=_L -0.541 -0.041 -O.b_l -0.543 -0.645 -0.641

_ 0._27 0.302 0.253 0.292 0.[50 0.059 0.008

_5 0._6o 0._4_ 0.458 0.812 0.726 0.714 0.47_

40 0.94_ &.334 C.929 1.199 1.206 1.193 1.191

47 0.967 0.909 0.956 0.925 0.913 0.881 0.848

_0 0.595 6.995 0.567 0.64[ 0.740 0.854 0.963

_9 0._52 0.871 C.889 0.827 0.955 0.980 1.040

80 0.3b1 6.382 0.5_7 0.8_5 0.855 3.867 0._43

-0.24_ -0.26_ -0._02

-0.181 -0.323 -0.419

-0.099 -0.251 -0.341

0.376 -0.032 -0.234

1.236 1.239 t.239

-0.543 -3.645 -3.639

-0.541 -3.543 -0.637

0.202 D.0t5 -3.307

0.983 0.941 0.582

0.862 0.510 0.227

3.515 0.352 0.054

0.822 3.883 0.431

1.129 l. IOl 0.653

1.353 0.831 3.383

F

t
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND .CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 5 e = -35 - Continued

(c) M = 1.50, _ = 6 °- Concluded

._ Cpat:
...,.,oi _0.1o1 .,.lOt 1 . ol1,.5ot21.,ot2,olo.,0.,olo.

R_ht tip fin _ter fl_, inner surface

_i -0._88 -0.372 -0.377 -0.38_ -0.370 -0.38_ -0.401 -0.39L -3._I0 -3._18

52 -C.%07 -_._91 -0.%00 -0._03 -0.393 -0.401 -0._20 -_._I -0.%81 -_._80

5_ -O._O5 -0.387 -0.392 -G.390 -0,393 -0.392 -0.%16 -0._7 -0._79 -0._78

_ -0._13 -0._06 -0._0_ -0.399 -O._lO -0.409 -0.42b -0._5 -0._b8 -_._b6

Right Up fm inner flap, inner _rface

5O -_.398 -0._8_ -0.392 -0.39_ -0.385 -0.403 -0.413 -0o_18 -0._33 -0._32

!57 -C.._11 -0._3 -G._30 -0._03 -0.399 -0._[3 -0._32 -0._ -0._83 -0._83

5_ -_.WU_ -0.38_ -0.390 -0.401 -0.393 -0._07 -0.426 -0._9 -0._83 -0._83

59 -0._0O -0.3S3 -0.390 -0.39b -D.387 -0.399 -0.416 -0._3 -0._77 -0._78

=0 -0._15 -Q._Q -0._15 -0._13 -0._I_ -0.620 -0.439 -0._3 -0._9 -_.478

Left tip fin inner flap, outer surface

ol C.,04 0._b0 0._9_ 0.3_8 3.175 -0.07_ -0.203 C0.LbL -0.25_ -0.330

62 0.o_ 0.390 _.508 0.292 0o[35 -0.095 -0.I00 -0.08_ -0._9 -_.3_2

O3 ¢.b_0 0.535 0._2 0.204 0.I0_ -0.106 -0.[5_ -0.153 -0.277 -3.399
_@ 0._? 0._4b %.4_J 0.020 -0.0|7 -9.051 -0.198 -0.22_ -0.287 -D.399

b5 9._5i 0.37@ 0.25_ -0.037 -0.082 -0.143 -0.309 -0.332 -0.358 -0._I#

06 _.I_2 0.50[ 0.1o2 -0.018 -0._9 -0.I08 -0.219 -0.2_2 -0.315 -3._03

v_ 0._55 0.356 G.C�_ -0.095 -3.13_ -0.229 -0.322 -0.3_5 -0.375 -0._I_

bb C.l_O C.350 -0.070 -0.215 -0.2_7 -0.325 -0.349 -0.36_ -0.379 -0._12

Left tip fin outer flap, outer surface

&9 -¢.371 -C.Z_ -0.Od6 0.005 -0.313 i-0.054 -0.090 -0.151 -0.206 -3.222

?0 -3.2_9 -0.i79 -3.105 -0.0_7 -0.301 9.01_ 0.013 -0.06_ -3.089 -0.097

71 -0.201 -6.137 -0.061 -0.028 0.008 0.026 0.013 -0.080 -0. I0_ -0.I17

72 -3.222 -0.16_ -O.Od_ -0.0_7 3.30_ 0.G09 -0.035 -0.085 -0.087 -0.117

73 -0.ZL6 -0. Io0 -6.09_ -_.05_ -0.001 0.009 -0.0_4 -0.38_ -_.083 -0.I07

7_ -C._Z5 -0.L75 -0.1io -0.07_ -3.332 -0.035 -0.092 -0.135 -0.1%6 -3.i82

Left tip fin, inner surface

75 [ C._7cs C.1_9 -0. OS_ -0.]9_ -0.238 -0.2501-0.182 -0.163 [-0.275 -3.27670 _._20 0..)67 -6.097 -0.15_ -3.18'_ -3.129 -0.198 -0.2_9 -3.333 -3._2_

Center fin, left surface

7, l_z_ c,_ [ 0257 I 0,90 lo_z5 04_4 I 025_ 0_3_ _ooz o olz78 0,1L7 -Q.3_7 0.059 0.099 3.08} 0.038 0.017 -0.098 -0.25 Z -0.113

Body

79 0.067 0.037 -0.021 -0.089 -0.176 -0.286 -0.370 -0._23 -3._68 -0._74

sO _.086 -0.270 '-0.L32 -0.183 -0.213 -0.248 -0.267 -0.283 -0.29_ -3.330

_I 0.189 G._)B_ 3.03b -0.028 -0.392 -0.155 -3.219 -0.28_ -0.33_ -3.376

a2 -3._e -0,2_ -0.13_ -0,030 0.081 0.181 0.280 0._80 0._87 0,580

_ _.19_ 0. k9_ O._lO 0,_3_ 0.571 0.798 0.923 1.0_ 1.I§1 1.252
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TABLE I1.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODE_,

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8 e = -35 - Continued

(d) M=180;e=o °

i _ / Cp at:

:.,.,o1,,:o.,OI,. oI :,,.el,,.:,.,ol,.:,.:.oJ,. :,.d,,
Right elevon flap, lower surface

-O.ZOL I -0.-'70 1"0,207 I-o. JlL I-0.310 I -3.328 I

-0.,'I0 I -U.ZI4 I -O.ZPJ ! -O.L_J I -0.291 I -0.308 I

-0o_ I -G. Jl.t I -0,3_8 I -O,JUl I -0._0_ I -0.310 I

-O°Z_ I -0.Z99 I -U,_IL I -;J--_"+ I -:Jo:l._l_ I -0.365 I

--U°Z_I ! "U.Z_J I --U°._IJ. I --Oe.¢l/ I -0o.41U I -0.320 I

-Uo_O..") I "U.._ I-U.')_'# I -0..401 I -O.0OB I -0.318 I

-_J°Z(_ I -0.291 I -O+..$OJ I -0.-4_'_ I -U._ZO I -0.0qO I

-o._u_ i-_:._._u I IO°_Lo 1-o.3o_ I-O._uJ |-0.3)¢ I

10 I -0,2_8

11 I -0.2e8

12 I -O.325

13 I -0.2_8

1. I -,_.200

15 I -0.,'o6

)b | -4,006

11 i -0.2_+7

-0.295

-0.295

=0.338

-G.Z95

-0.199

-0.Z72

-0.123

-0,278

-0.276

-0,3_8 -0. )i) I -4,357

-0.328 -J,-_,e,:: I -_.357

-0.,328 -L)°:_b] I -:).363

-0.383 -J.._J_ I -5.392

-0.3_,6 -U._t[ m -0.377

-0_336 -O._OL I -3.377

-0.3_ -u°_ I -0.375

-0.340 -u.,_,,._. I -0.3_9

-0.332 -0.._ I -0.369

Right elevon, upper surface

-0._ I-o._, I-o.,_ t-o.3_ I
-u.z-)_ i -J.._o5 I -0._03 I -0.320 i
--U.-_,_O l --0o30_ I -O.,4U._ i -0.31_ I
-O._Zz I -o._o I -o.]_ I -0.3_5 I

-,J.:iO_ I -Lio_L._ l -U._Lc: l -0.328 I

-o.z_ i -o.z_ i -o.z_ ! -0.2_.b I

-u.z_.t i -o.z9_ I -o.ztJ) I -0.312 i

-0.276 -u"_ I -o.,_J I -3.287

!9 -0.278 I-0.292 -4.272

24 -J.:'88 -4.278 -0.266

21 l-4.2_G l-0;278 I-o.206 I

-3.353 I -0.351

-3.355 1-0.357 1

-0. 361 I -0.359

-'..388 I -0,382

-0.37# -0.367
-3.372 -0° 36g I
-0.372 I -0.369

-0.3_5 I -0.349

-4,366 I -0.367

-0.3_6 -3.3o5 -o.:_T5 i -3.370 I -0.367

-0.338 -3.3o3 -,)._I_ I -3.388 m -0.365

-0.332

-0.330

-0.3¢2

-0.287

-0.320

-0.28 ¢)

-0. 276

Right elevon, side surface

-0.32_ -3.322 -0.33_ -0. 350

-4.326 -_.32_ -0.3_.5 -0°355

Right eleven well, left surface

-0.359 -3.37L I-3,368 I-0.367 !

-0,_ol -0._69 I-3.370 I-0.371

-4.367 -0,375 I -3.372 I -0.367

-0.3_2 -G.355 I -0.357 I -0.371

-3.3_,T -[_.._b:l I -0.363 I -q.357

-0.285 -:_.Zlt i -3.22g i -Q.144

-025_ _.Z_Z I _2_5 i 02.

-J.3_3 -o.283 -_.235 _I-O.Ie3
-;.33_ -3.313 -;.27_ -0.2_C

-0.32 1-0.32,I-0.32 1-:.,55i-0.3, i  .310
Right elevon well, right surface

22 I-,_.2_0 I-_.,'7,, 1-0.262 1-0.3_6 I-0.330 I-0._'.,, I-_.3_:, I-_._[_ I-_._62 I-0.2,,...

Left elevon, lower surface

23i35 --;.2_ -0.272

2_ -6.309 -4.295

2_ -0o3C9 -0.297
26 -0.305 -0.295

27 -0.299 -0.28_

2_ -4.332 -G.$15

29 -D.33_ -0._19

34 -0.305 -0.292

31 -4.270 -0._55

32 -0.218 -_.299

33 -G,_L9 -0.336

3_ 3._g6 4,ZIL

0,d57 _0.353

3b 1.207 i 4.590

-0.266

-0.210

-0.278

-0.27_

-0.272

-0.280

-0.28_

-4.2_0

-0.204

-0.2_7

-0,207

0.41o

0.453

0.22b

-0.328 -3.328 !-0.3L3 -0,310

-4.3_8 -0.3_0 )

-4.363 -0.361

-0.3o3 -3.361

-0.357 -0.355

-3.3_8 -3.3_

-3._2_ -3.32_

-4.309 -0.308

-0.3_2 -0.33_

;-3.353 -].3_7

-0.110 -O.lll

-0.081 -0._83

-4.417 -0.018

i
37 ! 1.088 C.67I 4.372 -0.407

38 I 1.k12 I G.T61 I 0.321 0.079

39 I L.162 I 6._50 m 0.261 0.0#2

_o I o.813 I 0._29 m 0.L31 -0.057

_1 I L._15 I L._I3 I I._IO L._07

_2 I-0.@_3 I-0._9 I-0._9 -0,_N9

_ I 0,50t I O,zSL I 0.084 O.tL8

_5 I 0._26 I 0._61 I 0.28_ 0._82
• 6 I 0._96 m 4.025 I G._9_ 0.12_

_7 I 0.oo_ I 0.817 [ 0.007 4.030

_8 I 0._35 I 4._73 I G.S77 1.053

_ I 0._66 I o.502 I 0.8_3 i 1.18_
_o I o._59 I 0._11 l 4.706 1 0.597

-o.szo I-0.332 -o._ ]

-D,33_ I-0.348 -G,$_L l

-u._ I -0.35_ -u._o_ I
-J._ I -0.367 -_._o_ I
-_._) I -0.383 -u._tt ¢

-0._3 I -0.365 -0._ I

-0.357 I -0.3_I -o,_b_ I

-o.3_5 I -0.330 -u._J i

-3.365 l -0.373 -u._o_ i

-0.177 -0.223 -U.LOI l

-0.16_, -0.213

-0.109 i-0.202

Left elevon flap, upper surface

-3.348 i-0.105

3.395 -3.070

0.369 -0.080

-3.0_9 0.397

t._03 I._02

-3._9 -0._9

-3.;51 -0._51

3.080 -3.090

0._64 3.778

0.129 0;_80

0.0_1 -0.41_

1.053 1.061

1.176 0.872

0.5_ 0.113

-0.313 -0.255 -0.208

-0.3@9 -3.327 -0.302

-0.3_9 -3.325 -0.306

-C.38t -3.333 -0.316

-0.357 -3.333 -0.318

-0.357 -_.335 -0.322

-3.361 -3.3_1 -0.32_

-3.357 -3.335 -0.318

-0.323 -3.292 -0.269

-0.316 -3.286 -0.263

-0.35_ -3.331 -0.316

-3.222 -0.306 -0.337

-u.tz_ i -3.[93 -0.270 -0.312

ot_ i -3.197 -0.270 -0.328

-C.186 -O.L09 ;-0.217

-0.137 -O.Lb3 :-3.191

3.053 0.0_1 -_.025

-0.030 -G.152 -4.150

1._12 1._07 1._0_

-3.445 -3._5 -_._9

-0._7 -3._7 -3._51

-0.150 -0.203 -_.209

0.565 3.621 0._80

0.7_2 O._OT 0.183

9.237 3.189 3.025

0.886 3.61_ °.333

0.59_ 0.331 -3.45_

0.072 -0.09_ -G.138

-0e2gQ i -0.347

-3.215 I-0.292

-3.076 m-0.189

-0.1@7 I -0.155

1.395 I 1.396

-0._5 I-0.451

7-3.4_7 I-0.453
i-3.212 I-0°202

i 32_ "-0.t25
3.017 -0.162

-0.00_ I -O.lg6

3.251 I O.tO1

i-3.116 I-0.160

-3.20_ l-0.213
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TABLE IT.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND ._ONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8e = -85 - Continued

(d) M = 1.80, _ = O.° - Concluded

Cp at:

I o.iOlo=4.30 8.,o -.i°1 o°,1.,°1o = 0.5°I ---.eI 86.8.
Right tip fin outer flap, inner surface

51 -0._00 -0.311 -0.28_ -0.283 -3.283 -0.301 -0.311 -_.32_ -0.328 -0.331 -0.327

52 -3.327 -0.33_ -O.311 -0.309 -3.308 -0.318 . -0.328 -3.353 -_.553 -_.365 -0._%5

_3 -_.327 -0.340 -0.309 -0.313 -3.312 -3.31_ -0.328 -0.353 -0.3_3 -3.367 -0. 345

_ -C.350 -0,358 -0.313 -0.320 -3.323 -0.32h -0.328 -0.35l -0.359 -3.365 -0. _45

55 -_.3%4 -0.352 -0.313 -0.322 -0.320 -0.326 -0.330 --0.351 -0.359 -0.365 -0.365

Right tip fin inner flap, inner surface

_ I-_._ I-o._2_ t-0._o_ I-o._o_ I-o._o_ I-o._ I-o._2_ I-o._ -0..8 -o._5 -o.333

_7 [-_._29 I-°-_2 I-°'_t_ [-0.309 [-0.30a [-0.32_ [-0.330 I-°'_5_ -0.30_ -0._ -0.3_3

_a J-o._2_. j-0._32 [ -0o_00 J-0._,05 I -0.306 |-o.3,2_ J-0.330 -0.35_ -O._b_ -0._65 -0._43

59 J-_,_23 J -0.327 J -0,30_ J -0,301 I -_,301 I -0,31_, I-0.325 -0,351 -0.365 -0,363 -0,3_3

_,, I-O._o l-c._ I-o._ I-O._', I-0._, I-O._2_ I-O._', -0._ I-O._ I-O._,7 I-O._',7

Left tip fin inner flap, outer surface

61 0,olb 0,213 -0",120 ( -0,200 -0.25b -3.281 -0,284 -0,298 -0.303 -0.310 -0,308

02 d._02 0._9_ 0.15o I -0.172 -0.150 -0.197 -0.185 -0.2_ -0.275 -0.3_ -0.312

o_ c._o_ I c._t I o._01 1-0.1_3 I -0.115 -0.162 -0.181 I -0.26@ I -0.29g -0.825 -0.327

_ I O.ace 0.312 0.162 I-0.155 I-0.tO_ I-0.141 I-0.198 I-0.27_ I-0.303 1-3.315 I-0.529

_5 0.51/ 3..307 0.130 I -0.139 -3.1_5 -0.189 -0. 257 -0.32_ -0.33b -3.343 -0.333

_0 1 0._c I 0._07 i-0.04o i-0.z_8 i-0.1_ l-o.za4 I-0._35 l-O.Z_o I-0.305 i-0._1 I-0.3_
07 I u._l_ I o.,c_ i 0.099 i 0._80 i-0.z_4 i-0.250 i-0.293 i 0._20 i-0._a i-0.3#1 i-0.3_5
_ I c._:_9 l-o.oc,+ i-0.15_ i-0.242 l-0.22b i-0.289 i-0.319 j-0.._32 l-0.338 l-0.339 1-0.331

Left tip fin outer flap, outer surface

°_ I o.o_ I o.oo_ I o.o,o I o.o_8 1 o._I I o.ooz I-O.O18 l-_.oz. I-O.O_5 l-O.osz I-0.o6o
7J -u.0Ob 0,015 0,0#t 0.0_7 3,356 I 0,072 0,083 0,373 0,0b_ O,0_t 0,065

71 I 3.022 O.03d 0.359 0.083 0.082 I 0.091 0.081 0.365 0.058 I 3.055 0.050

7_ l-c.c)2c I c.D09 I 0.05_ I 0.0_¢ I 0._45 1 0.049 1 0.054 1 0.0os I 3.012 I _.07_ I o.o91
7_ i-0.02c l c.oo5 l o.0za I 0.041 l 0.041 1 0.0,,7 l 0-05_ l 0.0_ I 0.058 1 0.080 l 0.0_9
7,+ !-L;..)28 I-C.310 I G.006 ] 0.0z2 1 0.023 I :).021 1 0.029 1 o.o3_ I 0.o25 1 0.029 I o.o_,2

Left tip fin, inner surface

75 l G,G34 I -0.12/ I -0,2S8 -0.320 -0,3[8 -0,322 -0.315 -0,270 -0,283 -0,288 -0,264

_o l _.0_4 I-0.082 l-O.t_2 -0.272 I-0.279 I-0.209 ]-0.205 I-0.819 I -0.281 I-0.31e I-0._39

Center fin, left surface

77 0,3o4 I 0,$39 0,238 I 0,151 0,150 3,091 0.015 -0.127 -0,205 -3,2#I -0,32g

I_ 0,2_5 0.190 0. I:_2 1 0.040 0.041 0,023 -0,014 -0,367 -3,10_. -0.092 -0,190

Body

-I _-_ Io,oo[ooo_Io-_ 1o.1,I_-o o_IoI-0_ -0_o o_,_ -050°
ao I 0._2o i-0.0_,_ |-C_.lOt l-a.is_ I-0.I5_ I-0.z70 -0.183 -0.19_. -a.215 -0.233 -0.231

01 l C,094 l 0,044 i-0.009 l-0.110 l-0,I04 |-0.158 -0.206 -0,2_ -0,283 -3.308 I-0.327

tJ2 |-3.193 i-0._25 l,O.0_8 I 0.089 I 3.082 | 0.150 0.227 1 0.30@ 0.39_ 0.%82 0.583

_3 I 0._12 I 0.$12 I 0.41_$ | _.083 I 0.o59 I 0.805 0.928 I 1.066 1.184 1.293 1,392
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 5e = -35 - Continued

t_x ix_ i oA n _ n 0

Cp at: i

a o0.,o =,o Io =,,4 o,.0ol=...
Right elevon flap, lower surface [

J
L -0.231 '-0.263 -0._49 I -0.273 I -0.284 -0.306 -0.3t4 -0.327 -3.339 I -3.34'3 -0._'_

2 I-0.2_3 ] .0.296 I-0.261 i-0.273 I -0.280 -0.29e I -0.3t4' I-0.331 I -0.357 i -_.351 I -0.357

[-0,357 I 0._4"3 I-0.310 I-0.292 1-0.294' -0.312 i-0._14" 1-0.33_ i-0.339-_.34'5 i -0.353
4, J-0.267 [ .0.;87 J-0.270 [-0.290 [ -0._00 -0.333 ]-0.3,,9 J-0.._ [ -0.374' -0.380 [ -0.392

5 J-0.292 J-0.296 J-0.270 ]-0.279 J-0.2._2 :.-0.302 i-0.312 J-0.333 J -3.361 -0.354[ -0.357

6 [-0.359 I 0.367 l-0.332 l-0.290 I-0,294' -0.306 [ -0.312 [-0._3L [ -0.34" -_.354 [ -0.357

7 1-0.269 1.0.283 1-3.2_6 J-0.238 1-0.293 -3.31_ l -0.335 [-0.345 1 -0.3_3 -).3St -0.357

8 l-O.a_2 l -0.287 l-0.263 I-'0-215 l -0.280 -0.295 l -0.306 l-0.325 I-_,34'5 -3.339 I -0.343

9 i-o.2_3 i o._12 I-0.292 J-0.288 I-0.294" -0.304 I-0.308 J-0._2_ J -0.337 -3.351 1 -0.355

II

12

13

i.i

15

16

17

18

-u.zo_ I u.z_._ J-0.2(,_

-u._ i -0.)-6_ I -0.256

-u.z6_ i -u.z_3 I -0.210

-C.L_ I "U.L_O I --0.270

-U.Zbi I -b. Zclt I -0,272

_._._ I -U.JDU I -0.1d2

-u.z_r j -u.zo_ j -0.25_

Right elevon, upper surface

-0.21_ I -0.288 -O.Zg_ I -3.306 1 -0.325 -0.351 -0.35 L -3.357
-u.z_ I -0.294' -0.30_ I -0.312 I -0.325 -0.337 -0.354' -0.357

-u.zd_ I-0.298 -u._ I -0.355 I-0.369 -3.383 -0.34"7 -0.363

-U.Z_L I -3.293 -3._UO I -0.31_ [ -0.353 -_.3_1 -3.351 -0.357

-0.292 I -0.302 -3.298 I -0.251 ] -0.313 -0.312 -0.305 -0.337

-U.llf I-0.214' -_.ZgO I -0.312 I -0.337 -0.34'5 -0.337 -0._4'9

-U.4_t I-0.284' -U.2_ I -0.300 1 -3.302 -0.290 -0.24'0 -0.178

-0.20_ q-0.273 -0.288 t -0.284' i -_.302 -0.28_ -0.250 -n'.229

Right elevon, side surface

19 i-•.Z07 -0.257 -0.2oI J-0.288 -0.298 j -0.275 -0.272 -3.293 -0.263 -0.213 -0.16820 -0._02 i-0.30_ I-0.2_0 I-_.3_ i=0._39 -0.351 l-0.370 I-3._4'_ I-p.321 I-0.280 I-_.245

Right elevon.well, left surface

21 i-0.29_ -0.30_ [-0.290 I-0.320 I 0.3_9 [-0.3_3 [-0,370 i-0.3_1 -3.32_ _.280 0.239

Right elevon well, right surface

22 t o.2_o i0-00 1-0290 1-031_ i-0.35l i-0'357 i-036l i-_3_ t-032_ 1027_ t 0.251

Left elevon, lower surface

-0.34"7 i -0.3#3 -o.$_l ] -0.329

-0.367 i -3.3#7 i -_._ I -0.333
-3,378 -0,363 -U,3bb I-0.337

-0.38_ -0.378 -0.3_5 !-0.34'5

-3._98 -0.382 -0.369 -0.3%9

-3.302 -3.384 -0.37t -0.351

-0.380 -0.372 -0.3o9 -0.355

-0.373 -0.365 -3.353 -3.353

-0.306 -0.36L -0.333 -3.302

-0,335 -0.339 -0.325 -0.29_

-0.390 -0.37_ -0.363 -0.34'7

-0.157 -0.212 -3,210 -0.231

-0.136 -0.129 -0.077 -O. P2L

-0.106 -0.098 -0.333 -0,[70

z_ J-u'_u I-o.198 I-0.286 i-o.314" 1-o.33e

z_ l-U._t i-0.32o I-0.332 I-0.314' I-0,335

25 ]-U._Z_ I-0.322 I-0.308 I-0.322 I-0.365

Z_ I-U._t_ I-0.322 I-0.310 I-0.331 I-0.378

27 l-u._o I-0,318 I-0.306 1-0.335 I-3.382

_ I-0,329 -0.337 I-0,331 I -0.34'7 I-0,383

z_ I-0.329 -0.330 1-0.323 I-3.339 1-0.3_9

_g I-0.329 -0.312 I-0.302 } -0,322 I-0,34"7

_1 I-C.29_ -0.30_ I-0.290 I-0.294' I-0.293

_z I-0.31_ -0.320 1-0,308 I-0.32b 1-3,322

_ i-0.3_9 -0.3_5 I-0.335 1-0.355 1-0.386

_ I 0.309 0.L28 I-0.004" I-0.03_ I-0,104"

_ i 0.507 C.29_ I 0.i53 I 0.021 I-0.036

_o I 0.789 0.591 l 0.4"30 J 0.111 J 0.004

Left elevon flap, upper surface

-0.016

0.345

0._70

U._ I 0.102 0.007 3.039

1.3_ I 1.397 1.397 1.39b

-U._l I-0.#_5 -0._4"9 -0._4'9

-O._L I-0.4'4"7 -0._51 -0.4'4'9

u.ibl ]0.0t9 O.Ob2 3.252

U.£_ I 0.072 3.037 -0.04'e

U._UU I 0.109 -0.312 -0.123

U._Z_ I 0,109 -0.0o7 -0,158

_.{I_ I 0.4'18 0.#79 0.4'03

0. b73 i 0,537 0.751 0,705

0.a06 0.505 0.863 0.517

_7 ] 0.856 0.707 I 0.57b 0.170

3d I 0.527 u.)_ i 0.191 0.091

39 I3._TO O.Z�O 1 0.216 0.07_

_o I 0.335

_t I 1.397

_z I -0.44'7

_ I-0.4'4'9

_ I 3.279

_) I 0.391

_o i 0.522

47 i 3.549
I

48 0.962

49 0._30

; 50 0._53

-0.28_ -0,235

-0.301 -0.270

-3.305 -0.282

-0.3L5 -0.296

-3,323 -0,306

-3.327 -0.312

-0.331 -n.316

,3.329 -0.310

-3,270 -9.235

-3.270 I -0.237

-0.319 J -0.306

-0.295 i 0.323
-0.221 i -0.276

-0,238 J -0,288

-o,116 I
-0.030 I

0,003 I

-0.093 l

1.395 I

-0. _51 I

-0.451 I

-0.135 I

0.025 I

3.051 I

-0.100 I

0.317 I

0.754' I

-o.;73 I

-0.135 -0.157 I-3.227 -0.280-0.321

-0.153 -0.183 I -3.31i -3,059 -0.094

-0.168 -0.208 I 0,31_ 3,206 0,118

-0.217 -0.24'9 I -3.378 -3.336 -0.113

1.395 l;393 I 1.390 [.391 1.391

-0.4'47 -0.4'49 I-0._9 -0.4'4'5 -0.4'51

-0.449 -0._53 I -3._51 -3.4'47 -0.453

-0.205 -0,223 I-3.193 -3,215 -n.237

-0.243 -0.25/ 1-3.33Z 3.229 0.327

-0. L86 -0.20_ I 0._10 3.295 0.307

-0.027 -3.325 1-0.101 -3.078 0.020

0.140 -3.3o_ I-0.205 -0.209 -0.1#5

0.007 -0,378 I-0,253 -0.209 -0.158

-0.217 -0,231 J-3.234' -3.201 -0.125

I
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TABLE IT.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 0 e = -35 ° - Continued

(e) M = 1.80, _ = -6 ° - Concluded

Cp at:

,lo 0.,o ,3o 13lol =1,6oio=,1,oj o, =30.,ol =
R_ht t_ fin outer flap, inner surface

_I -0.329 -C.300 -0._0_ -0.207 -0.2_7 -0.271 -0.251 -0.268 -0.303 -0.317 -0.321

_2 -0._2 -0.339 -C.J_9 -0.322 -0.30_ -0.294 -0.290 -0.302 -0.319 -0.329 -0.335

53 -0.38_ -0.359 -0.3_I -0.32_ -0.308 -0.29& -0.292 -0.30_ -0.319 -3.329 -0.335

54 -0.374 -0.353 -0.33_ -0.31_ -_,310 -0.298 -0.288 -0.295 -0.315 -_.329 -0.335

_ -0.372 -0._1 -0.33_ -0.3i8 -0.312 -_.304 -0.29_ -0.30_ -0.317 -_.331 -0.337

R_ht tip fin inner flap, inner surface

Do -0._5_ -0._23 -0.3_0 -0.2_8 -0.20_ -_.278 -0.258 -0.272 -0.337 -0.321 -0.327

57 -0.37_ -0.355 -0.341 -0.318 -0.30_ -3.296 -0.288 -0.30_ -0.319 -_.329 -0.335

5_ -0._74 -0.353 -0.339 -0.316 -0.302 -0.292 -0.286 -O.J02 -0.319 -0.329 -0.335

59 -0.370 -0.351 -0.33? -0.312 -0.29_ -0.286 -0.280 -0.298 -0.317 -0.329 -0.333

66 -0.3o_ -C._I -0.3_5 -0.331 -0.312 -0.303 -0.300 -G.31_ -0.32i -0.331 -0.337

Left tip fin inner flap, outer surface

_i -3.06_ -C.I?@ -0.2?5 -0.324 -0.321 -0.32#

02 0.363 G.Obt -0.L?9 -0.249 -_.276 -_.35 _

o3 0.087 G.326 -0.04_ -0.10_ -0.225 -0.34(

o_ _._77 _._2# -0.02_ -0.0_ -0.262 -0.316

65 0.489 0,3_7 0.2_7 -0.089 -0.202 -0.286

O0 5._8b C._b9 0.04_ -0.222 -0.139 -0.251

_? 0.3b5 0.204 -0.00_ -0.21_ -0.190 -0.265

_p _.21o 0._5 -0.09_ -0.218 -0.243 -0.288

-0.343 -0.351 -0.360 -0.337 -0.302

-0.376 -0.393 -3.317 -3.296 -0.302

-0.376 -0.38_ -0.299 -3.306 -0.319

-0.372 -0.306 -0.258 -3.308 -0.327

-0.339 -0.30_ -0.299 -0.331 -0.333

-0.288 -3.282 -0.307 -0.327 -0.333

-0.296 -0.31_ -0.329 -0.337 -0.337

-0.313 -0.327 -3.3_1 -_.339 -0.333

Left tip fin outer flap, outer surface

59 0.21o C.2C@ 0.1_7 0.158 0.132 ! 0.102 0.085 0.371 0.063 0.052 0.060

70 0.130 _.151 0.162 0.I?_ 0.183 1 0.184 0.191 0.193 3.199 0.197 0.207

?i 0.I_7 0.!77 0.182 0.193 0.195 0.193 0.201 0.195 0.199 0.180 0.179

72 0.134 0._49 0.152 0.154 0.155 0.16_ 0.177 0.191 0.207 3.213 0.221

7_ 0.12_ 0.I_2 0.I_ 0.I_8 0.150 0.i_ 0.177 0.193 0.210 0.2|3 0.219

74 0.162 O.t_o O.lO? 0.113 0.i28 0.135 0.146 0.1_9 0.151 _.15_ 0.154

Lef tip fin, inner surface

7_ otcc 02_0 i c2_2 1 03_, I 0301 03_ -0 382 I-0.372 -_.3_2 I -0.339 -0.2847_ -0.055 -C.17_ -0,300 -0.298 -3.339 -0.361 -0.394 -0.357 -3.278 -0.290 -0.315

Ce_er fin, le_ surface

?7 _.507 0.3_5 1C._O I 0.158 1 0.i, 9 0.08_ -0.274 ' l_.29_ -). 25_ -0.278 -0.292

,B _._3 O_ZC lllo3_s 0.2?0 0.291 0.225 0.087 I O.Sib 3.102 0.011 -0.2#5

Body

79 0.191 _.128 0.0_B 0.015 -0.033 -0.080 -0.133 -0.t6_ -3.198 -0.221 -0.243

80 0._32 -_.033 -0.091 -Q.132 -_.158 -O.l?T -0,188 -0.Z0_ -3.219 -0.2_t -0.262

al 0.G41 0.J02 -0.0%8 -0.091 -3.133 -0.182 -0.231 -0.282 -0,31l -3.325 -0.3%7

82 -0._4_ -0.102 -O.Ob3 -C.022 0.02_ 3,076 0,t48 0.220 0.305 0.386 0.472

_3 0.21E 0,318 0.418 0.540 O.b?O 0,801 0.928 l.Ofi_ _+173 _.283 1.383
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TABLE IT.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8 e = -35 - Continued

(t") M=1.80, /3=6 °

Cp at:

,.1o1 °0lo1 o,8oi o8,o1 1olool,8o1 =,l,Oloo.1olooso =.8o1 o 88o
Right elevon flap, lower surface

1 -0.29_ -0.323 -0._37 -0.317 -0.323 -3.360 -0.335 -0.335 -0.33L -0.349 -0.357

2 -0.307 -0.325 -0.337 -0.3L5 -0.329 -0.339 -0.367 -0.359 -0.35_ -0.370 -0.380

3 -_.355 -0._74 -0.339 -0.327 -0.323 -0.327 -0.339 -0.351 -0.3_5 -0.350 -0.372

-0.3_5 -0.364 -0._76 -0.339 -0.349 -0.392 -0.355 -0.3ol -0.338 -0.370 -0.380

5 -0.313 -0.33L -0.337 -0,321 -0.331 -0.339 -0.331 -O.J3T -3.33o -0.37_ -0.378

6 -0,372 -0.39_ -0.38_ -0.331 -0.329 -_.333 -0.345 -0.357 -_.346 -0.388 -0.368

? -0.323 -C._52 -0.3_7 -0.327 -0.333 -0.339 -0.353 -0.359 -0.360 20.370 -0.374

8 -0.313 -0.327 -0.329 _0.313 -0.325 -0.333 -0.343 -0.3_3 -0.33? -0.3O8 -0.372

9 -0.339 -0.3%5 -0.337 -0.319 -0.325 -0.331 -0.3%3 -0.357 -0.3%3 -0.364 -0.366

10 -0.319 -0.352 -_._57

LL -0.3L3 -0.329 -0.331

12 -0.358 -0._66 -¢.3_7

13 -0.325 -C.3i5 -0.321

16 -0.315 -0.331 -0.337

1_ -0,203 -0.156 -0.176

I_ -,3_052 -0.i50 "0.235

i7 -0o_8 -0.29T -0.29_

i8 -0.26_ -C.297 -0.298

Right elevon, upper surface

-0.329 -0.339 -0.339 -0.353 -0.339 -0.360 -3.370 -0.376

-0.313 -0.325 -0.335 -0.347 -0.3_3 -3.352 -0.368 -0.372

-0.321 -0.327 -0.333 -0.363 -0.357 -3.365 -3.364 -0.358

-0.363 -O.JS[ -0.297 -0.355 -0.363 -3.362 -3.372 -0.3gO

-0.323 -3.331 -0.337 -0.351 -0.359 -D.35_ -0.372 -0.378

-0.27_ -0.258 -0,2ll -0.349 -0.361 -3.352 -0.378 -C.378

-0.32i -0.367 -0.351 -0.372 -0.365 -0.332 -0.362 -0.370

-0.301 -0.298 -_.286 -0.315 -0.28_ -0.255 -0.209 -_.134
-0.29_ -3.288 -0.286 -0.292 -0.265 -3.252 -0.231 -0.205

Right elevon, stde surface

,9 029 1: : 0,1029 030, 032,103. 103.1037 i-0.33703,7 028,20 -0;276 26_ -0.259 -0.27_ -0.288 -0.305 -0,353 -0.367 -D.3i9 [-3.296 -0.254

Right elevon well, left surface

2t -0.2_ -0.Z_O I -0.2_ -0.2_ -_.288 -0.303 [ -0.3_ j -3.331 -_.293 I-_.23_ -e.19_

Right elevon well, right surface

22 -0.25_ -0.240 -D.255 -0.272 -0.292 -=.292 -0.321 -3,311 -0,272 1_0,231 -0,178

Le_ elevon, lower surface

Z_ -0.266 -0.2_0 -0.253 -0.272 -0.290 -0.282 -0.296 -0.30_ -0.270 -0.229 -0.180

26 -0.2_8 -0.258 -0.266 -0.270 -0.296 -0.303 -0.317 -3.33? -0.335 -0.333 -0.307

25 -0.299 -O.ZoO -0.262 -0.276 -0.292 -0.303 -0.337 -0._55 -3.366 -0.337 -0.309

2_ -0.292 -0.256 -0.20l -0.272 -0.288 -0.303 -0.351 -0.370 -3.350 -3.363 -0.32[

27 -0.286 -0.252 -0.259 -0.272 -0.286 -0.296 -0.353 -0.380 -0.355 -0.343 -0.323

28 -0,311 -0.272 -0.2bb -0.272 -0,282 -0.305 -0.353 -0.383 -0.358 -0.3#7 -0.329

29 -0.315 -0.276 -0.270 -0.272 -0.282 -0.307 -0.365 -0.363 -0._58 -0.367 -0.323

30 -0.278 -0.266 -0.2o_ -0.270 -0.282 -0.309 -0.329 -_.351 -0.330 -0.361 -0.317

31 -0,262 -0,240 -0,257 -0.26_ -0,276 -0,303 -0,331 -0.372 -0,325 -0,307 -0,278

32 -0.280 -0.206 -0.26_ -0.256 -3.275 -0.307 -0.367 -0.35T -3.3_7 -0._09 -0.284

33 -0.317 -0.297 -0.270 -0.268 -0.275 -0.307 -0.353 -0.37_ -0.36_ -0._27 -0.290

_ 0.611 U.372 0.101 0.005 -0.030 -0.093 -0.098 -0.20_ -0.212 -_.358 -0.339

35 0.666 O.bll 6.271 0.078 0.309 -0.075 -0.L58 -0.203 -0.260 -3.351 -C.365

3_ 0.999 0.882 0.531 0.21_ 0.)83 -0.G22 -0.I17 -3.L7_ -0.263 -0.339 -C.365

Left elevon flap, upper surface

37 1.02_ 0.884 0.6_6 0.263 O.lll 0.007 -0.090 -0.162 -0.252 -0.337 -0.32q

38 C.926 0.570 0.593 0._11 0.142 -0,062 -0.162 -C.23_ -0.311 -0,337 -0.367

39 0,755 0.565 0,470 0.366 0.133 -O.COl -0.098 -0.205 -_.262 -0,276 -0.329

•0 0._38 0.335 0.256 0.167 3.139 0.i59 0.177 -0.I03 -0.161 -0.197 -0.276

• I 1.39C 1.390 1.390 1.390 1.392 1.390 1.390 1.3_9 1.390 1.386 1.388

_2 -0.665 -0._43 -0._69 -0.665 -0.667 -0._67 -0.469 -0._49 -0._63 -0.649 -0.669

63 -0._67 -0._45 -0._5i -0.667 -0.669 -0.667 -0.65_ -_.651 -0.%65 -0.651 -0.651

66 0.339 0.260 0.1_0 0.097 0.)53 0.093 0.218 -0.305 -0.082 -0.210 -0.216
65 0.372 0.32_ 0.359 0.705 0.59_ 0.520 0.968 0°003 0.593 0.i53 -0.197

65 C.727 0.52_ 0.826 0.986 1.0o5 1.105 0.896 0.795 0.121 -3.032 ;0.256

67 0.929 0.816 0.9_8 0.399 0.578 0,801 0.632 0._2_ -0.005 -0.L78 -0.305

68 0.6_1 0._61 3.475 0.59_ 0.585 0.938 0.776 0._07 0.5_9 0.353 0.008

49 0._92 6._61 0,762 0.760 0.939 0.956 0.673 0.520 0.731 0.223 -0.000

b_ 0.276 C.282 0-55_ _.766 0,887 0,502 0,321 0.133 3,528 -3,066 -0,153

(
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TABLE 1I.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8 e = -35 - Continued

(i) M = 1.80, _ = 6 ° - Concluded

• Cp at:

Right tip fin outer flap, inner surface

hi. -C.305 -0.276 -0.309 -0. _09 -0.307 -0.331 -0.349 -0.339 -0.319 -0.325 -0.331

52 -0, :_23 -0.306 -0.337 -0°333 -0,331 -0,357 -0.368 -0,370 -0,363 -0,35_ -0,358

53 -0,325 -0,30_ -0.333 -0,333 -0,333 -0,357 -0,370 -0,3_72 -0,3{*2 -0,356 -0,360
5_ -0,3_5 -0,318 -C, 3J'.9 -0.333 -0,337 -0,357 -0,376 -0,368 -0,360 -3,352 -0,358

55 -0,33'9 -O,_J _, -0.3_7 -0,335 -0.337 -0.359 -0,376 -0,373 -0,350 -),352 -0,358

Right t_ fin inner flap, inner surface

_b -0,_15 -C,292 -0,327 -C,331 -0.327 -3,351 -0,368 -0,353 -3,3_ -0,336 -0,3_1

57 -C,32b -0,310 -0,339 -0,337 -0,333 -0,36[ -0,370 -0,372 -3,362 -3,356 -0,360

_8 -C,_lg -C,30_ -0.337 -0,333 -0.333 -0,361 -0,368 -0,370 -0,352 -0,355 -0,358
5_ -0,315 -0,290 -0,3_1 -0,331 -0.331 -0,355 I-C,368 -0,368 -0,360 -0,35_ -0,386

oG -3.552 -C.328 -0.3_7 -C.3_3 -0.3_1 -0.361 -0.376 -0.372 -3.362 -0.35_ -0°360

Lefl t_ fin inner flap, outer surface

oL 0.o5_ O._9b 0.272 0.133 0.0_7 -0.121 -0.175 -0.L95

02 0,76_ 0,_97 0._77 0,_98 0,065 -0,091 -0.059 -0,1_2

03 0.097 0._20 C.5lO 0.201 3.359 -0.082 -0.067 -0.209

b_ 0._9 0.711 0.398 -O.OIL -0.043 -3.05_ -0.136 -0.253

05 C.551 0..75 0.245 -0.058 -0.375 -0.131 -0.219 -O.ZTS

bo C.732 0._81 _.056 -0.05_ -0.0_3 -0.109 -0.207 -0.223

07 C.5_7 0._77 0.001 -O.IOg -0.11_ -0.197 -0.280 -0.283

o_ 0.3C9 0._75 -0.0_9 -0.182 -0.205 -0.266 -0.299 -0.298

-0,2_ -0,273 -0,299

-0,236 -_,291 -0,301

-3,2_0 -3,311 -0,309

-0,275 -0.315 -0,307

-0.299 -0.319 -0.313

-0.201 -0.3_9 -0.323

-0.305 -0.321 -0.325

-3,337 -0,317 -0,323

Left t_ fin outer flap, outer surface

09 !-0.Lo7 -0.01o -0.0_ -0.026 -0.018 -0.0_8 -0.089 -0.105 -3.108 -0.127 -0.1_0

70 -O.I_C -0.[0_ -0.078 -0.0_3 0.306 -_.001 -0.028 -0.0_ -3.0_8 -0.0_8 -O.Ob7

71 -C.llo -0.07_ -0.050 -0.007 0.0_ 3,009 -C.028 -0.0_2 -0.0_0 -_.O_b -0.090

72 -0.16* -0.391 -0.062 -0.032 -0.012 -3.03_ -0.043 -0.053 -0.033 -O.ObO -0.136

73 -O._W2 -0.391 -O.Obo -0.038 -O.Olb -0._3_ -0.0_5 -0.0_8 -0.0_7 -0.07_ -0.175

17_ -_.1_ -G.097 -0.078 -0.052 -0.032 -0.053 -0.071 i-0.379 -0.056 -0.137 -0.175

Left tip fin, inner surface

7, 0.323 1_0. 29_0.1 21_0.2 91_0. 17 _0.2,0_0.2 11_0.28370 _.2_8 G.05d -G.I_,O -0.17_ -0.101 -0.133 -0.165 -3.26_ -0.285 -0.330 -0.315

Center fin, left surface

78 _.3_7 -C.30o -O.O_=b -3.0_ -0.071 -0.115 -0.191 1-0.211 -0.220 -3.287 -0.169

7_ C.ub7 O.03b -0.0_0 -3.099 -0.165 -0.227 -0.268 -0.303 -0.313 -0.336 -0.384

dC u.C37 -0.01_ -0.089 -0.133 -0.171 -0.203 -3.215 -3.22_ -3.23_ -3.Z53 -0.29!

ol _.173 0-_25_ 0o05_ --O.UOI r_.091 -0.105 -0. L52 -0.t9_ -0.226 -3.253 -0.283

82 -0.2_8 -0.I53 -0.078 0.013 0.108 0.201 0.303 0.39S 0._9_ 0.586 0.688

v3 0.215 0.3[8 0.41_ 0.532 0.560 0.801 0.935 1.059 1.t79 1.287 1.392
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND .CoONTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 5 e = -35 - Continued

(g) M = 2.16, /3 = 0 °

C at:
•2 P

"_ _3.1o I 1.10 I_ 5.3o I 9.6°1,,=14.0°1_=18.4° ] 22.8°1_=,6.9°1_ 31.2°1c_=35.4°1_=39.5°_ _ffi _= = _= _= =

Right elevon flap, lower surface

l -0.192 -0.197 -0.213 -0.214 -3.227 -0.244

2 -0.210 -0.2C7 -0.229 -0.231 -3.238 -0.259

3 _0.270 -0_257 -0.254 -0.240 -0.233 -0.248

4 -0.229 -C.240 -0.246 -0.2_4 -0.261 -0.280

5 -0.220 -0.225 -0.233 -0.235 -0.235 -0.261

& -0.278 -0.265 -0.265 -0.242 -3.235 -0.25?

7 -0.225 -0.227 -0.235 --0.237 -0.243 -0.261

8 -G.218 -0._20 -0.229 -0.231 -3.233 -0.257

9 -0.229 -0.235 -0.241 -0.240 -3.233 -0.255

-0.246 -0.253 -0.248 -0.238 -0.246

-0.2?0 -0.27_ -3.278 -3.201 -0.268

-3,263 -0.274 -0.272 -0.2_1 -0,268

-0.287 -3.293 -0.283 -0.27_ -0.280

-0.272 -0.283 -0.278 -0.263 -0.270

-0.270 -0.283 -3.270 -3.203 -0.270

-0.272 -0.283 -0.278 -0.263 -0.270

-0.268 -0.27_ -3.274 -0.263 -0.268

-0.268 --0.278 -0.274 -0.203 -0.268

Right elevon, upper surface

tO -0.223 -0.227 -0.237 -0.240 -3.244 -0.203 -0.272 -0.273 -3.276 -3.263 -0.270

II -0.21_ -0.222 -3.231 -0.233 -0.233 -0.257 -0.270 -0.27_ -0.274 -0.263 -0.268

12 -0.2_8 -0.242 -0.250 -0.240 -0.233 -0.255 -0.268 -3.276 -0.274 -0.263 -0.270

13 -G.229 -0.235 -0.250 -0.248 -0.248 -0.246 -0.268 -3.278 -0.278 -3.272 -0.285

14 -0.216 -0.222 -0.233 -0.235 -0.238 -0.257 -0.272 -0.273 -3.278 -3.203 -0.272

15 -0.175 -0./e9 -0.19_ -0.229 -0.195 -0.218 -0.251 -0.259 -3.272 -3.272 -0.280

16 -C.027 -0.130 -0.198 -0.229 -0.235 -3.248 -0.261 -0.274 -0.272 -3.261 -0.268

17 -0.197 -0.207 -0.218 -3.227 -0.231 -0.225 -0.221 -0.213 =0.188 -3.120 -0.053

18 -0.197 I-G.ZIO -0.211 -0.214 -0.212 -0.212 -0.197 -0.192 -3.177 -0.148 -0.|34

Right elevon, side surface

19 .0. 25-0.2 0I-0.21 _0.22 _0.238_0.2681-0.255_0. 35_0.20l1_3. 5,_0.12820 -0.225 -0.210 -0.213 -0.229 -3.246 -0.270 -0.259 -0.24# -0.225 -0.186 '0.162 1

Right elevon well, left surface

21 -0.223 -0.21G -0.213 l-0.229 I-0.246 -0.270 l-0.255 l-0.24s -0.225 -0.286 -0.156__

Right elevonwell, right surface

22 -0.218 -0,_05 -0,213 l-0.229 -0.246 -0.263 I-0.257 I-0.24_ -0.222 -0.178 I-e.139

Left elevon, lower surface

23 -C.218 -0.205 -0.220 -0.23l

24 -0.233 -0.222 -0.226 -0.237

25 -0.238 -0.227 -0.224 -0.233

2o -0.238 -0.227 -0.218 -0.229

27 -0.238 -0.225 -0.216 -0.229

28 -0.248 -0.233 -0.224 -0.231

_9 -0.248 -0.235 -0.226 -0.231

30 -0.233 -0.21_ -0.220 -0.231

31 -0.214 -0.207 -0.220 -0.229

32 -0.227 -0.227 -0.229 -0.231

-0.253

-0.253

-0.20l

-3.268

-3.2_8

-0.205

-3.263

-0.255

-0.233

-0_255

-3.26_ -0.253 -0.248 -0.225 -3.176 -0.134

-0.263 -0.281 -Q.203 -0.253 -3.225 -0.207

-0.265 -0.266 -0.285 -0.253 -0.225 -0.207

-0.265 -0.274 -0.288 I-0.253 -3.227 -0.214

-0.270 -0.272 -0.26_ I-0.250 i-3.225 -0.214

-0.268 -0.27_ -0.208 -0.253 -3.225 -0.214

lOe2_ 8 lOl2_ l -0.268 -0.257 -3.23! -0.220

-3.205 -0.270 -0.270 -0.257 -3.231 -0.220

-0.257 -0.255 -0.2_ -0.229 -0.195 -0.177

-0.255 -0.251 -3.240 -3.229 -0.191 -0.171

33 -0.2_0 -0.2_0 -0.229 -0.231

3_ 0.252 0.376 -0.017 -0.076

_5 0.4_7 0.170 0.056 -0.025

3& 0.795 0.407 0.222 0.065

Left etevon flap, upper surface

37 0.960 C.817 0.358 0.179 0.029 -0.061 -0.165 -0.199 -0.235 -3.22?

38 0.947 0.387 0.I_8 0.0_8 0.046 -0.12_ -0.058 -0./11 -0.128 -0.167

39 0.765 0.30_ 0.136 0.025 0.303 0.012 0.008 -0.33l -0.068 tO.liB

_0 0._7 0._81 0.630 -0.027 -0.3_0 -0.042 -0.094 -0._34 -3.149 -3.159

_i 1.823 1._28 1.033 _._23 1.621 1.622 1.622 1.522 1.622 _.022

_2 -0.3_3 -0.308 -0.315 -0.315 -0.317 -0.315 -0.308 -0.315 -3.315 -0.306

_3 -0.31_ -0.310 -0.317 -0.317 !-0.3/9 -0.319 -0.310 -0.3_7 -0.3_7 -0.308

4_ 0.292 O.L_I 0.004 0.022 0.19_ I-0.128 -0.079 -0.393 -0.129 -0.141

_5 0._29 0.286 0.133 0.@95 0.430 0.619 0.4_6 0.336 0.265 0.078

_6 0._8 0.527 0.176 -0.001 -0.326 0.435 0.502 0.227 0.045 -3.077

47 0.855 0.729 0.209 -0.00_ -0.394 0.004 0.086 0.328 -0.047 -0.128

_8 0.474 0._75 0.896 1.020 0.924 0.791 0.474 0.257 0.120 3.011

_9 0.375 0.505 0.84_ 1.014 0.877 0.390 0.0_5 -0.332 -0.084 -0.147

50 0.333 0.275 0.o91 0.962 0.318 0.013 -0.072 -0.12_ -0.140 -0.175

-3.201 -0.270 -0.263 -0.259 -0.244 -3.219 -0.207

-0.100 -0.179 -0.210 -0.203 -0.237 -3.248 -0.257

-3.055 -0.169 -0.186 -0.192 -0.229 -0.242 -0.289

0.007 -0.I19 -0.167 -0.197 -0.233 -0.233 -0.263

-0.263

-0.210

-0.164

-0.199

1.622

-0.315

-0.317

-0.150

_0.051

-0.133

-0.178

-0.028

-0.161

-0.188

3O



TABLE II- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 5 e = -35 - Continued

(g) M = 2.16, _ = 0 ° - Concluded

p

Cp at:

Right tip fin outer flap, inner surface

51 -0.23l -0.233 -0.214 -0.207 -0.21% -3.238 -0.246 -0.2%% -0.2%% -0.244 -0.24%

52 "O.2_a -0.250 -0.239 -0.235 -0.238 -0.257 -0.265 -0.261 -0.259 -3.261 -0.253

_ -0.25_ -0,250 -0,239 -0.238 10,242 -0,259 -0,265 -0.263 -0.259 -0.261 -0.253

5_ -0,261 -0.261 -0.2%2 -0,238 -0°2%2 -0,259 -0.268 -0,263 -0.259 -3,261 -0,255

55 -0.259 -0.257 -0.2_'2 -0,2_0 -0.2_0 -0.261 -0.268 -0.263 -0.259 -3.263 -0.255

Right tip fin inner flap, inner surface • • * • •

5o -0.246 -0.248 -0,237 -0.235 -0.229 -0. 248 -0.255 -0,253 -0.251 -3,250 -0.251 ••a•e

_7 -0,253 -0.25C -0.242 -0.240 -0.238 -0,259 -0.265 -0.261 -0,259 -0o261 -0.25_

5_ -0.253 -0.248 -0,239 -0.238 -0.238 -0,257 -0,265 -0,261 -0,259 -_.26[ -0.251-

59 -0,253 -0.248 -0.237 -0.235 -0.236 -0,255 -0.265 -0.261 -0,257 -3.26[ -0.251 '

60 -0.261 -0.263 -0.248 -0.2_2 -0.2_% -0.261 -0.268 -0.263 -0.261 -0.263 -0.255

Left t_ fin ixzner flap, outer surface

61 0;z15 -0.005 -0.140 -0.231 -0.229 -0.240 -0.250 -0.257 -0.261 -0.255 -0°238

62 0.530 C.180 -0.030 -0.186 -0.161 -0.199 -0.197 -D.221 -0.231 "0.2_0 -0,238

03 0.791 0.507 0.250 -0.0%7 -0.161 -0.158 -0.171 -0.197 -3.221 _0.240 "0_2-44 ....

6_ 0.597 0._35 0,131 -0,053 -0,182 -0.131 -0.15% -0.17_ -0,208 i,3.2%6 -0.246
65 0.5ol 0.J35 0.1%2 -0.068 -0.161 -0.13l -0.178 -0.20| -0.225 -0.255 -0.2%8

60 0.384 0.133 -0.061 -0.184 -0.12_ -0.133 -0.169 -0.189 -0.229 _-0.255 -0'248-

67 0.307 0.379 -0.097 -0.18_ -0.159 -0.180 -0°212 -0.223 -0.2_2 "_0.257 -0.2%8

o_ 0.167 -0.0_0 -0.1_2 -0.190 -0.195 -0.220 -0.2_2 -0.2_4 -0.251 '0.255 -0.24_ ....

Left tip fin outer flap, outer surface

09 0.099 0.085 0.082 0.065 0.0_9 0.032 0.024 0.021 0,023-" 0,02_ " 0_02i --

70 0.0_1 0.053 0.052 0.069 0.079 0.08% 0.082 0.092 _ 0'096 " 0'099 0.105--

71 0.05o 0.366 0.079 0.089 0.092 0.092 0.086 0.090 3.092 3.099 " 0,098 ....

72 0.015 0.0_0 0.0_5 0.050 0.360 0.059 0.076 0.090 3,i05 0.112 0_115 ....

7_ 0.015 0.027 1 0.041 0.0_6 0.055 0.0_7 0.076 0.092 O._Ofi 0.116 0.109

7_ 0.011 0.314 0.026 0.035 0.0_0 0.0%7 0.054 0.068 0.07_ 0.078 0.068

Left tip fin, inner surface

75 _0.00_-0.I_4-0.155-0.220-0,2%i -0.2_8 I-0.257 J-0-259 I-0.261-0.257-0.22_76 _0.0i3 -0.0.93 -0.155 -0.220 -0.23: -0.21_ -0.205 . -0.223 1-0.218 l,_.229 -0.251

Center fin, left surface

_

7_ 0.165 c090 0.075 0.020 i 0.021 i -3.077 1-0.385 J-_.116 -0.102 -0.165 ••ee0.019 •

Body ..... ............ :/
|

179 0.105 0_057 0.008 -0.036 -0.075 -0.116 -0.143 -0.16_ -0.176 -3.197 -0.206 ......

80 Op041 -6.018 -0.05¥ -0.107 -0.122 -0.133 -0.143 -0.150 -0.16i ...... _0*117 i -0.178 .... i
81 0.086 0.047 0.00% -0.040 -0.073" -0.115 -0.152 -0.176 _0.197 -0.218 -0.227 ......

_Z -3.135 -0_082 -0.020 0.0_ 0.111 _ 0.182 0.253 0.3_6 0._3% 0.528 0.623 "

83 0.236 0._31 0.4_8 0.569 0.599 3.836 0.976 1.113 1.235 1.348 1.655
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TABLE TT.. COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL-

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, G e = -35 - Continued

(h) M = 2.16, _ =-6 °

I -0. 176

2 -3.201

3 -0.2bi

4 -0.216

1 5 -0.216
b -0.270

7 -0.212

-0.212

9 -0.204

Cp at:

Right elevon flap, lower surface

-0.190 -0.191 -0.205 -0,220 -0,224 -0.233 -0.237 -0.2_2 -0,257 -0.257

-0.210 -0.23L -0.212 -3.226 -0;229 -0.24_ -0.Z_7 -3.26T -3.272 -0.267

-0.205 -0.230 -0.229 -0,225 -0.280 -0.24_ -0.252 -0.263 -3,272 -0.267

-0.229 -0.225 -0.235 -0.252 -3.265 -0.278 -0.280 -0.285 -0.287 -0.2a9

-C.223 -0.208 -0.21b -0.229 -0.233 -0.246 -0.267 -0,270 -0.274 -0.272

-0.272 -0.251 -0.240 -0,229 -0.235 -0.2_4 -0.257 -0.270 -0.274 -0.272

-0.223 -0.216 -0,227 -0,235 -0.237 -0.248 -0.265 -0.270 -0.274 -0.272

-O.z_C -0.206 -0.214 -0.226 -0.251 -0.242 -0.Z59 -0.26? -0.272 -0,2?2

-0.235 -0.223 -0.22_ -0,226 -0.233 -0.242 -0.252 -3.257 -3.274 -0.272

_ight elevoa, _pper surface

10 -0.208 -C.220 -0.218 -0.227 -3,239 _ -3.2,_ -0.255 -0.267 -0.267 -0.27* -0._72
11 -0.212 -_.22C -0,206 -0.21_ -0,226 t-_._31 -0.242 -0.ZS_ -0.267 -0.2?2 -0,272

12 -G.206 -0.2_ -0.225 -0.227 -0,226 -0.233 -0.242 -0.252 -0,281 -3.27_ -0.272

13 -0.210 -D._2_ -0.227 -0.238 -0.2_8 -0.246 -0.252 -0.265 -0.261 -0.218 -0.282

14 -c.21_ -0.223 -0.206 -0.218 -0,229 -0.233 -0.246 -0,263 -0.26? -0.2?_ -0.272

15 i-0.197 -G.208 -0.208 -0.188 -0,196 -0.154 -0.173 -0.220 -0.2_1 -0.27_ -0.289

10 G.004 -0.3_3 -0.131 -0.117 -0.170 -0.212 -0.242 -0.257 -3.255 -3.2?2 -0.270

L7 -0.199 -0.190 -0.20_ -0.21_ -0.222 -3.220 --0.224 -0.213 -0.188 -0.149 -0.078

18 -0.199 -0.193 -0.197 -0.210 -0,216 -0,205 -0.222 -0.196 -0.177 -0.162 -0.142

Right elevon, side surface

1_ -C.208 -0.2Cl -0.199 -0.218 -0.22_ -0.207 t0':0"214 -0.207 I|-0"1'? -0.1_2 -0.0_720 -0.2_C -C.133 -0.227 -0.257 -0.26[ -0.274 .265 -0.250 -0.2-20 -0.19_ -0.162

Right elevon wen, left surface

21 10240 0_, I 022, 0253 02. 02,0 I 02,0 025, 0228 I 01. 0162

Right ele_on weU, right surface

22 I-_.2_0 I-0..2_3 I-0._2, -0.250 o263 l-0.26, l-0.270 -0.257 -0.22, I-0.19_ -0.15i

Left elevon, lower surface

2_

2,

25

20

27

28

29

_0

31

_2

35

_5

36

-0.2_2 -0.231 -0.227 -0.250 -0.281 -0.263 -0.261 -0.251 -0.231 -0.201 -0.155

-0.261 -0.2_4 -0.236 -0.246 -0.261 -0.259 -0.255 -0.257 -0.237 -3.220 -0.L92

-0.246 -0.2_2 -0.240 -0.267 -0.265 -0.261 -0.255 -0.257 -0.237 -0.220 -0.194

-0.246 -0.2_4 -0.240 -0.259 -0.265 -0.263 -0.267 -0.259 -0.239 -0.22_ -0.20_

-0.2_6 -0.2_ -G.2_0 -0.259 -0,265 -0.276 -0.270 -0.254 -0.239 -3,224 -0.205

-C.253 -0.257 -0.2_6 -0.263 -0.267 -0.274 -0.272 -0.259 -3.239 -0.226 -0.205

-_.251 -0.25_ -0.2_6 -0.263 -0.270 -0.26? -0.261 -0.263 -0.2_ -0.233 -0.213

-0.272 -C.2_0 -0.231 -0.253 -0.267 -0.257 -0.257 -0.263 -0.2_6 -0.233 -0.213

-0.223 -0.225 -G.218 -0,229 -0.229 -0.261 -0.259 -0.237 -0.209 -0.181 -0.151

-G.240 -0.244 -0.238 -0.257 -0.242 -0.255 -0.250 -0.231 -0.212 -0.21L -0.160

-0.251 -0.2_8 -0.2_o -0.268 -0.272 -0.2?4 -0.261 -0.257 -0.233 -0.220 -0.205

0.254 0.11_ -0.020 -0.085 -0.L25 -0.162 -0.097 -0.101 -0.190 -0.213 -0.158

0.5_9 0.3o5 0.175 0.012 -0.07_ -0.128 -0.108 -0.067 -3.145 -3.181 -0.183

O.�b_ 0._90 0._55 0._88 0.023 -0.0_3 -0.099 -0-_89 -0.1_7 -0.183 -0.207

37 1.042 0.770 C.505 0.205

38 0.582 0.324 0.124 0.044

39 0._28 0.2C_ 0.088 0.029

40 0.241 0.080 G.051 -0.042

_I 1.621 i._21 1.623 l.b2L

_2 -G.308 -0.313 -0.308 -0.315

_ -0.310 -0.315 -0.310 -0.317

44 0.176 0.38? 0.003 -O.ObO

_5 C.2_3 0./35 0.033 -0.021

46 0.351 0.266 0.000 -0.0_i

47 0.343 0.264 0.026 -0.062

48 0,503 0.339 0.110 -0.30@

49 0.452 0.385 0.327 0.180

50 0.905 0.369 0.260 0.236

Left elevon flap, t_pper surface

0.08_ -3.01_ -0.089 -0.108 -0.160 -0-196 -0.222

-0.05_ -0.113 -0.078 -0.3_3 -0.021 -3.045 -0.154

-0.056 -0.130 --0.078 -0.116 0.083 -0.017 -0.136

-0.082 -0.16_ -0.166 -0.179 -3.329 -0.14_ -0.201

L.$28 1.629 1.630 1.b30 1.630 1.630 1.630

-0.515 -0.310 -0.313 -0.315 -0.310 -3.315 -0.315

-0.317 -0.313 -0.315 -0.317 -0.315 -0.317 -0.317

-0.382 -0.145 -0.149 -0.155 -0.102 -0.139 -0.155

-0.0_2 -0.166 -0.183 -0.193 -0.070 0.0_6 0.015

0.023 -0.132 -0.179 -0.181 0.147 0.231 0.109

-0.320 -0.080 -0.153 -0.155 3.005 -0.038 -0.082

0.093 0.010 "-0.082 -0.093 -0.102 -3.108 -0.115

0.062 -0.121 -0.160 -0.185 -0.15_ -0.139 -0.14_

-0.10_ -0.166 -0.177 -0.|88 -0.160 -_.13_ -0.149

e
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN., 0 e = -35 - Continued

(h) M = 2.16, _ = -6 ° - Concluded

./

Cp _:

O_ a=-3A°la =1.1 c 1a=5.3 ° ]e =9.6°Ja =14.0° a=18.4°la =22.8°J_ =26.9°Ja=31.2°Ja =35,4°1a=$9.5°

R_httipf_ outer flap, innersu_ace

_1 -0.240 -0.227 -0.229 -0.210 -0.212 -0.212 -0.216 -0.22? -0.235 -3.235 -0.237
5_ -0.2?2 -G._65 -0.253 -0.240 -0.233 -0.22?-0.235 -0.266 -0.250 -3.250 -0.259
53 -0.27_ -0.265 -0.253 -0.260 -0.235 -0.22? -0.235 -0.266 -0.250 -0.252 -0.261

56 -0.2o8 -0.265 -0.250 -0;236 -0.23? -0.229 -0.235 -0.26_ -0.250 -0.252 -0.261
55 -0.2o8 -0.263 -0.253 -0.236 -0.239 -0.231 -0.235 -0.266 -0.250 -0.252 -0.263

R_httipfm innerflap, innersurface

56 -0.259 -0.246 -0.264 -0.221 -0.218 -0.218 -0.220 -0.235 -0.262 -0.262 -0.264

57 -G.268 -G.2o5 -0.250 -0.238 -0.233 -0.227 -0.235 -0.26_ -0.250 -0.252 -0.257
_ -0.208 -0.2_5 -0.250 -0.238 -0.233 -0.227 -0.235 -0.26_ -0.253 -0.252 -0.257
59 -0.2_3 -0.2o3 -0.250 -0.233 -0.227 -0.226 -0.233 -0.266 -0.250 -0.250 -0.257

oG -0.27e -0.270 -0.257 -0.2e2 -0.239 -0.231 -0.237 -0.26_ -0.250 -3.255 -0t263
1

Left t_ f_ inner flap, _ter sur_ee

bl -0.041 -0.148 -0.216 -0.26_ -0.2bl -0.265 -0.267 -0.261 -0.250 -0.250 -0.237
02 O.GgO -0.12o -0.19_ -0.210 -0.255 -0.270 -0.267 -0.276 -0.2_8 -3.252 -0.237
63 0.358 -0.03_ -0.I09 -0.193 -0.250 -0.259 -0.270 -0.278 -0.265 -0.268 -0.235
64 G.570 0.032 -0.109 -O.Ib7 -0.239 -0.270 -0.270 -0.265 -0.266 -0.237 -0.239

05 0.5e3 0.629 0.15} -o.ogB -0.222 -0.27_ -0.261 -0.255 -0.231 -0.23? -0.264

oO C._b7 0.122 -0.001 -0.191 -0.22? -0.216 -0.214 -0.235 -0.23? -0.266 -0.266

b7 G._43 0_249 -0.062 -0.199 -0.218 -3.222 -0.239 -0.24_ -0.2_0 -0.246 ----0"12l_6

6_ 0.2_5 0.129 -0.085 T0.203 -0.190 -0,229 -0.268 -0.255 -0.2N6 --01.266 -0.266

Left t_ fin outer flap, _ter su_ace

69 0.233 0.21G 0.187 0.167 0.168 0.130 0.120 0.11_ 0.136 0.126 .... 0.116
?0 G.176 0.178 0.181 0.180 0.193 0.195 0.200 0.211 0.220 0.262. 0_23_
71 _.189 0.191 0.k96 0.206 0.206 0.210 0.211 0.213 0.220 0.260 0.226
72 0.139 0.L_6 0.151 0.161 0.167 0.176 0.191 0.20_ 0.227 3.264 ......0.271--

73 0.137 0.142 0.167 0.156 0.161 0.1731 0.189 0.209 0.229 3.266 0.269

t_ 0.131 0.129 0.129 0.139 0.139 3.156 0.165 0.181 0.192 0._01 0.211

Left t_ f_, inner su_ace " "l

7, I c.o_ 0._3 0216 0.262 0.2611 0.270 -0.272 t 0.270 I-0.2_9 0.2_2 -0.23_
7_ -0.071 -0.158 -0.229 -0._61 -0.27_ -0.287 -0.291 -0.27_ -_._66 -0.227 -0.233

Ce_er f_, left _rface ....

7_ 0._31 0.33C 0.261 0.197 .165 0.096 0.066 0.310 0.09_ -0.059 =0_lI__

Body ..................

79 0,/97 0.1_2 0.093 0.0¢ 5 lO*)05l --0"062 --0"076 --0"106 --0"119 "0"136 _0"1_8--

80 0.065 -0.015 -0.059 -0.096 -0.123 -0.138 -_,1_9 _ 0.160 -0,_l _3..L8_._. O-IZO_-_

8l 0.030 --0.004 --0.038 --0*073 --omll08 --0.145 --0.183 --0.21_ --0.229 --0,Z44 " --O_Z l

_ -0.107 -0.070 -0.038 0.009 0.053 0.120 0.189 0.267 0.351 0.635 0.519
_ 0.230 0._39 0.663 0.5b6 0.596 0.831 0.971 1.106 1.226 1.338 _.4_
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TABLE If.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 5 e = -35 - Continued

0) M =2.16, _=6 °

Cp at:

_=_3.!o I 1.I0 ]_=5.3 ° _=9.6 ° _=14.0°1_ 18.401_ 22.801_=26.9°[_=31.2°I_ 35.4°1_=39.50O _= = = =

Right elevon flap, lower surface

I -0.212 -0.229 -0.242 -0.237 -0.252 -0.231 -0.231 -0.231 -C.237 -0.248 -0.248

2 -0.218 -0.24_ -0.259 -0.252 -0.257 -0.259 -0.261 -3.261 -3.287 -3.274 -0.270

-0.255 -0.272 -0.265 -0.259 -0.259 -0.250 -0.259 -0.257 -3.261 -3.270 -0.270

4 -0.252 -0.268 -0.280 -0.276 -0.289 -0.261 -0.263 -0.261 -0.203 -5.272 -0.278

5 -0.233 -0.2§5 -0.26? -0.263 -0.26l -0.26l -0.263 -0.263 -0.267 -5.274 -0.272

b -0.263 ,0.276 -0.287 -0.263 -0.25@ -0.259 -0.263 -0.261 -0.263 -0.270 -0.267

7 -0.242 -0.201 -0.272 -0.265 -0.261 -0.259 -0.265 -0.205 -0.267 -0.274 -0.270

8 -0.231 -0.252 -0.263 -0.259 -0.259 -0.259 -0.265 -0.263 -5.267 -3.272 -0.267

9 -0.244 -0.259 -0.203 -C.2bI -0.259 -0.255 -0.265 -0.203 -3.263 -0.270 -0.267

Right elevon, upper surface

10 -0.242 -0.259 -0.272 -0.265 -0.201 -0.259 -0.265 -0.265 -0.267 -3.274 -0.270

11 -0.231 °0.255 -0.263 -0.259 -0.259 -3.259 -0.265 -0.263 -3.267 -3.272 -0.267

12 -0.255 -0.270 -0.272 -0.261 -0.259 -3.255 -0.265 -0.263 -0.263 -3.270 -0.267

13 -0.231 -0.209 -0._18 -0.242 -0.235 -0.259 -0.265 -0.265 -0.270 -3.274 -0.285

14 -0.2_3 -0.25_ -0.261 -0.259 -0.259 -0.261 -0.265 -0.2o5 -G.270 -0.274 -0.272

15 -O. iO0 -0.121 -0.140 -0.164 -0.173 -0.255 -0.259 -0.265 -3.1272 -3.2Y8 -0.272

I0 -0.020 -0.098 -0.190 -0.235 -0.259 -0.280 -0.278 -0.201 -3.265 -3.272 -0.272

17 -0.214 -0.214 -0.235 -0.231 -0.229 -0.235 -0.229 -C.209 -G.179 -3.127 -0.028

18 -0.218 -0.214 -0.235 -0.227 -0.222 -0.220 -0.207 -0.205 -0.181 -0.160 -0.142

Right elevon, side surface

19 02_3 0.222 i 0.231 i 0233 i 0.261 i 3280 0.278 1_0205 0.252 i 5.233 i 0_9220 -0.214 -0.201 -0.203 -0.209 -0.220 -3.244 -0.203 -0.252 -5.233 -3.207 -0.170

Right elevon well, left surface

_ t-0.21_ l-0.19_ I-0.203 1-0.209 i-0.220 I-0.244 I-0.263 1-0.250 I-3.231 I-3.188 [-0.142

Right elevon well, right surface

22 -0.209 i-0.197 _-0.203 i-0.209 i-0.223 I-0.242 i-0.250 i-0.237 i-_.205 I-0._60 I-0.-_

Left elevon, lower surface

23 -0.209 -0.197 -0.203 -C.209 -0.218 -3.233 -0.246

2# -0.220 -0.207 -0.209 -U.212 -0.22_ -5.242 -0.257

25 -0.222 -0.207 -0.207 -0.209 -0.223 -3.244 -0.257

20 -0.220 -0.200 -0.205 -0.209 -0.218 -0.242 -0.261_

27 -0.218 -0.203 -0.205 -0.205 -0.218 -0.242 -0.272

28 -0.229 -0.2_0 -0.209 -0.207 -5.210 -0.242 -0.272

29 -0.233 -0.218 -0.211 -0.207 -3.218 -0.244 -0.272

30 -0.220 -0.207 -0.207 -0.207 -0.220 -0.244 -0.267

3_ -0.190 -O.1Bb -0.205 -0.207 -0.216 -0.233 -0.265

3Z -0.212 -0.209 -0.209 -0.207 -0.216 -0.242 -0.270

33 -0.231 -0.229 -0.209 -0.207 -0.216 -0.242 -0.274

34 0.025 0.186 0.022 -0.026 -0.073 -3.074 -0.203

35 1.023 0.351 0.101 0.025 -5.045 -0.089 -0.194

36 1.219 0.050 0.207 0.135 0.028 -3.044 -0.166

Left elevon flap, upper surface

-0.237 -0.235

-0.259 -3.25_

-0.259 -0,25_

-0.270 -0.257

-0.275 -0.257

-0.273 -3.257

-0.272 -0.257

-0.265 -0.257

-0.265 -0.24O

-0.259 -3.242

-3.203 -3.253

-0.248 -0.257

-0.242 -0.252

-0.224 -0.229

-5.160 -0. I14

10.237 -0.214

-5.237 -0.214

-3.239 -0.220

-5.237 -0.220

-0.239 -0,222
-3.242 -0.222

-3.242 -0.220

-0.218 -0.198

-0.218 -0.192

-3.233 -0.214

-0.259 -0.257

-3.267 -0.257

-3.267 -0.257

37 1.133 0.779 0.390 0.187 0.378 -0.016 -0_129 -0.211 -0.229 -3.259 -0.254

3_ 0.976 0.700 0.633 0.167 0.306 -0.145 -0.207 -0.183 -0.233 -0.257 -0.259

39 0.787 0.549 0.390 0.128 0.006 -0.134 -0.173 -0.108 -0.19_ -0.229 -0.259

_0 0._30 0.298 0.190 0.042 -0.019 -0.029 0.011 -0.31/ -0.399 -0.181 -0.224

41 1.o30 1.630 1.650 1.030 1.630 1.630 1.629 1.529 [.628 1_629 1.628

_2 -0._I0 -0.308 -0.315 -0.310 -0.315 -3.310 -0.315 -0.315 -0.315 -0.315 -0.315

43 -0.313 -0.310 -_.317 -0.313 -0.317 -3.313 -0.317 -0.317 -0.317 -3.317 -0.317

4_ 0.285 0.202 O.llO 0.043 0.114 0.243 0.258 -0.130 -0.183 -_.186 -0.154

_5 0.351 0,288 0.420 0.043 0.543 0.866 0.681 0.349 0.153 -0.095 -0.19_

_o 0.657 0.020 0.741 0.848 0.865 0.711 0.524 0.214 -0.350 -3.156 -0.212

_7 0.738 0.866 0.883 0.83_ 0.727 0.533 0.241 -0.305 -0.149 -0.214 -0.231

_8 0.173 0._96 0.474 0.701 0,929 0.711 0.795 0.637 0.282 0.077 -0.092

49 0.237 0.441 0.674 0.524 0.985 0.458 C.393 0.665 0.228 -0.020 -0.139

50 0.250 0.252 _.4_6 0.382 0._96 0.181 0.097 0.012 0.015 -3.14_ -n.lqn

4-
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TABLE II.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED EIJEVON GAPS; E2 CENTER FIN, 5e = -350- Concluded

(i) M = 2.16,/3= 60 - Concluded

C at:
o p

Right tip fin outer flap, inner surface

51 -G.21o -0.224 -0.233 -C.244 -0.244 -3.250 -0. 250 -0.250 -0.246 -3.2%6 -0.238

52 -0.233 -0.24_ -0.254 -0.261 -0.267 -3.270 -3.265 -0.265 -0. 261 -3.259 -0.248

53 -0.233 -0.24"* -0.254 -0.261 -0.287 -0.270 -0.268 -3.268 -0.253 -3.263 -0. 248

5_ -0.237 -0.248 -0.257 -0.263 -3.267 -0.270 -0.268 _-?0.268 -0.265 -0°203 -0._250

9_ -0.237 -0.248 -0.2)7 -0.263 -0.270 -0.270 -0.270 -0.268 -3°265 -0.263 -0.250

Right tip fin inner flap, inner surface

3o -_.229 -0.239 -0.252 -C.261 -0.205 -0.205 -0.263 -0.261 -0.257 -3.252 -0*242

_? -0.2_1 -0.2_o -0.254 -0.263 -3.207 -0.270 -0.265 -0.283 -3.253 -0.261 -0.2%8

_d -0.237 -0.250 -0.Z_ -0.265 -0.267 -3.273 -0.265 -0.26_ -3.253 -3.261 -0.2%8

59 -0.236 -0.24_ -G.252 -0,261 -0.257 -0.270 -3.265 -0.205 -0.263 -0.261 -0.2%6

OD --0"2_ --0"_7 --0"2_ --0*2_ 10"2_0 --0"272 --0"270 --0"20_ --S'265 --0"263 --0"250

Left tip fin inner flap, outer surface

ol 0.751 0._33 0.08o 0.060 -0.337 -0.156 -0.216 -0.213 -0.244 -3.237 -0.229

_2 v.917 C.119 0.16_ 0.155 -0°045 -O.L41 -0.147 -D.171 -3.222 -0.239 -0.23[

b_ 0.753 0.o78 0.58£ 0.175 -0.045 -0.104 -0.124 -0°185 -3.226 -3.24% -0.235

6+ 0.8_I 0.5d3 0.133 0.030 -0.047 -0.066 -0.143 -0.20[ -3.237 -0.252 -0_22g

1o3 0.020 0._50 C,090 -0.015 -0.047 -3.079 -0.184 -3.23[ -0.248 -3.252 -0_238

Oa 0._02 0.27_ -C.046 -0.041 -0.041 -3.I13 -3.195 -0.215 -0.248 -0.257 -0.2_4
iol C._74 O.LTb -C.074 -0.069 -0.088 -3.162 -0.227 -0.233 -E.252 -0.257 -0.246
o3 0.255 0.064 -G._l_ -3.123 -0.155 -0.207 -0.25[ -3.237 -0.250 -0.252 -0.246

Left tip fin outer flap, outer surface

b@ -0.031 _C.%Zo -0.02o -0.013 -0.019 -3.0%0 -0.049 -0.057 -0.054 -0.083 -0.062

7lJ -0.0_b -0.0_1 -C.0_I -3.00_ 0.002 -3.004 -3.008 -3.305 -3*013 -3.018 -0.021

71 -C.,J55 -0.3_0 -0.,]2_ 0.007 3.009 0.00[ -0.008 -0.005 -3.039 -3.020 -0.0_0

72 -O.0V_ -0.307 -0.039 -0.01g -3.022 -3.016 -0.012 -0.305 -5.309 -0.0%1 -0.075

lJ -_.0o_ -0.307 -C.039 -0.02_ -3.024 -0.C19 -0.01_ -0.008 0.005 -0.072 -0.087

7_ -C.083 -0.3b7 -0.0_e -0.33_ -0.037 -0.034 -C.034 -0.023 -3.033 -3.084 -01.109

Left tip fin, inner su_ace

7o _0.130-0.142-0.18 ,_0.227,-0.22 _0. 50_3.222
75 I 0.149 -0.018 -0.138 -0.11, -0.1%0 -0.155 11-01%7 -0.192 -3.237 -0.259 -0.2#O

Center _in, left surface

77 I 0.115 0.S_7 -0.u20 -0.0_1 -0.037 -3.055 -0.087 -0.113 I-3.136 -3.173 -0.255

7_ I 0o3_ -o.oz_ -0.059 -0.005 -3.003 -3.128 -3.156 -0.182 i-3.218 -3.199 -0.098

Body

/9 0.053 0.310 -0.0_9 -0.091 -0.134 -C.lb7 -C.192 -0.213 -0.231 -0.2_4 -0.244

_d 0.051 -0._07 -0.05_ -0.097 i-0.129 -0.145 -0._62 -0.171 -3*188 -0.201 -0.21%

dL O.tb_ 0.1_0 C.O_Z 0.015 i-0.028 -0.064 -0.098 -0._32 -0.162 -3.183 -0.195

8_ -0.L62 -0.I_2 -0.C28 0.054 3.138 3.235 0.329 0._2_ 0.511 3.619 0.723

d) C._4° 0._3o C._40 0.567 0.59_ 3.829 0.975 1.112 1.252 1.3_5 1.4_8
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TABLE mr.. COEFFICIENTS FROM PRESSURE MEABUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MOD]_L

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8 e = 0 °

• (a) M=1.50, _=0 °

o• Cp at:

= "4"4° a = 38.8c I

Right elevon flap, lower surface

1 -0.360 -0.377 -0.377 -0.372 -3.387 -0.347 -0.223 -0.067 -3.095 -3.326 -0.008

2 -0.3al -0.392 -0.377 -0.372 -0,408 -0,440 -0.423 -0.427 -0.423 -3.368 -0.329

3 -_,341 -0,368 -0.306 -0.360 -0.379 -0,404 -0.410 -0,416 -0._0_ -0.339 -0.295

-0.581 -0.398 -0.391 -0.379 -0.400 -0.423 -0.410 -0.494 -0.519 -0.455 -0.421

5 -0.308 -0.385 -0.370 -0.3O4 -0.393 -0.425 -0.421 -C.431 -0.429 -0.366 -0.329

b -C.345 -0.371 -C.362 -0.355 -0.376 -0.391 -0.410 -3.421 -0.410 -3.341 -0.308

7 -0.3o2 -0.303 -0.379 -0.365 -3.393 -0.414 -0.421 -0.431 -0.427 _.364 -0.331

8 -0.356 -0,_77 -0.3_ _0.355 -0.383 -3.412 -0.418 -0,429 -3.421 -3.358 -0.325

!) -0.341 -0.306 -0.360 -0.353 -0.376 -0,38g -0.408 -0.41_ -0*393 -3.332 -0,302

Right elevon, upper surface

10 -0_362 -0._03 -0.379 -0.368 -0.398 -0.416 -0.425 -0.435 -0.431 -3.368 -0.335

11 -0._5o -0.377 -0.3_4 -0.353 -0.381 -0.413 -0.418 -3.42_ -3.421 -0.358 -0.323

12 -0.341 -0.308 -C.3bC -0.353 -0.376 -0.389 -0.408 -_.410 -0.391 -0.334 -0.302

13 -0.387 -0._I0 -0.412 -0.3_6 -0.419 -0.408 -0.473 -3.481 -3.488 -3.442 -0.415

1_ !-0.370 -0._87 -0.372 -0.306 -3.393 -0.429 -0.425 -3.431 -3.429 -3.J70 -0.331

15 -0._6o -0.377 -0.377 -0,_72 -0.391 -3.467 -0.471 -3._8i -C.457 -3.404 -0.379

io -0.290 -0.350 -0.362 -G.3bO -3.347 -0.324 -0.295 -0.267 -C.253 -0.192 -0.153

17 -0._Z9 -0,_40 -0.402 -0.324 -C.066 -3.015 -3.042 3.059 0.163 3.260 _.327
L8 -0._02 -0._19 -0.379 -0.2oi -0.013 0.021 -0.049 C.33_ 0.140 0.254 0,327

Right elevon, side surface

-0.318i-0.3o0-0:,0o_0.36 i_ .328i_0.311i_0.280i_0.24,i_0.22 -0.,6320 -0.5oo -0._90 -0,307 -0.215 TO.15b -0.I03 -0.038 0.033 3,103 3,170 0.254

Right elevon well, left surface

21 -0._47 I-O._C5 j-0.293 -0.202 [-0.147 [-0.089 l-0.028 0.3_6 J C.115 0.197 0.290

Right elevon well, right surface

_ -0._0_ I-_ l-0.286 -0.202 I-0.143 l-0.084 I-0.030 0.048 J c.121 3._05 _._

Left elevon, lower •urface

23 -G.N29 -C.425 -0.280 -0.196 -0.145 -0.084 -0.026 0.D_2 0.105 0.178 0,254

2_ -0.337 -0._53 -0.223 -0.181 -0.137 -0,089 -0.034 0._29 0.092 3.172 0.267

_ -0.3_9 -0._47 -0.223 -0.I_I -0.135 -0.034 -0.026 0.344 0.105 0.174 0.267

_o -0.385 -0.293 -0.2_ -0.190 -0.156 -0.112 -0.055 0.313 3.379 0.157 0.241

27 -0_370 -0.272 -0.251 -0.204 -3.158 -3.118 -C.068 -0.309 3.356 _.126 0.204

2d -0.155 -0.128 -0.202 -0.173 -0.131 -3.093 -0.040 0.325 0.084 0.142 0.210

29 -0.263 -0.234 -0.209 -0.173 -0.139 -3.108 -0.061 -0.304 G.058 0.1_7 0.250

30 -0.2d2 -0.243 -0.211 -3.1d7 -0.162 -0.124 -0.061 0.30_ C.075 0.147 0.237

31 -0.271 -0.2_9 -3.217 -0.173 -0.114 -0.055 -0.002 0.354 0.111 0.156 C.233

32 -0.225 -0.207 -0.171 -0.155 -3.124 -0.078 -0.013 3._67 3.132 C.210 0.296

3_ -0.227 -0._20 -0.200 _O.Ig3 -0.173 -3.141 -0,082 -3.315 3.061 3.1_g _.23g

I_ 0._53 0.27_ 0.002 -0.274 -3._04 -0.358 -0.309 -0.313 -0.337 -0.320 -0.769

3_ 0.491 0.3cg 0.037 -0.2_0 -0.412 -3.429 -0.341 -0.355 -0._55 -3.3_5 -0,367

30 0._5 0.294 0.05_ -3.1_3 -0.395 -0.444 -0.368 -3.360 -0.379 -0.351 -0.348

LeR elevon flap, upper surface

37 0.376 0.225 0.102 -0.124 -0,379 -3,414 -0.425 -0.393 -0,398 -0.351 -0.316

5_ 0._72 0,370 _._$6 0.121 -0.055 -0.391 -0.345 -0.3_5 -0.355 -0.313 -0.371

39 0.b19 0.4_5 0.365 0.257 -0.137 -0.324 -0.276 -0.313 -0.3_5 -0.326 -0.329

_0 0.o_5 0.5_6 0.401 0.252 -0.147 -0.213 -0.330 -0.351 -3.345 -0.328 -0.312

_I 1.252 1.251 1.25i 1.252 1.254 1.254 1.254 1.255 1,25_ 1.254 1.250

42 -0.o41 -0._9 -0.643 -0.6_3 -0.$_3 -0.641 -0.643 -0.643 -0.643 -0.643 -0.643

_3 -0.0_5 -0.0_3 -_.045 -3.045 -0.645 -0.645 -0.645 -3.645 -0.645 -3.045 -0.645

_ 0.508 0.497 0._55 0.218 -0.175 -0.382 -0.367 -3.33_ -0.342 -0.335 -0._49

45 0.635 0._93 0.386 0.330 0.490 0.306 0.019 -D.147 -0.276 -0.327 -0.092

40 6._50 0.499 0.391 0.29_ 0.471 0.448 0.152 -_.029 -0.135 -0.137 -0.167

_7 0._73 0._o0 0.253 0.194 0.321 0.308 0.178 -0.052 -C.150 -3.156 -q.247

_d 0._24 0.370 0.331 0.3_6 0,355 3.268 0.241 0.14_ 3.353 -3.065 -0.054

_9 0.591 6.525 0._o_ 0.492 0._77 0.338 0.260 0.107 0.023 -3.044 -0.060

50 3._93 0._25 0._96 C.534 0.406 0.209 0.116 -0.331 -0.137 -3.122 -0.083
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TABLE m.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 8 e = 0 ° - Continued

(a) M = 1.50, _ = 0 ° - Concluded

C at:

.2 P

Right tip fin outer flap, inner surface

51 -0._99 -C._C3 -0.390 -0.552 -0.371 -0.373 -0.367 -0.379 -0.373' -0.'266 -0.222"

52 -U._OG -C._ -0._L5 -0.375 -0,_03 -0.426 -0.424 -0._17 -0.39_ -0.325 -0,290

55 -O,_bL -O._b5 -0,_1_ -0.373 -0.403 -0,428 -0,_30 -0._28 -0.405 -0.327 -0.290

5_ -0,_3_ -O._z_ -0._5 -0.373 -0._15 -0.626 -0.630 -0.6_5 -0.420 -0.337 -0.306

53 -O._Z_ -G,_L9 -C._G -0.375 -0.613 -0.430 -0._30 -0._41 -C,420 -0.339 -0,304

Right tip fin inner flap, inner su_ace

b_ -O._tL -0._05 -C.4G_ -0.3_3 -0.39_ -0.390 -0.375 -0.386 -0,383 -0.276 -0.228

_T -O._3Z -0._3_ -0._2_ -0.35Z -0._C9 -0.426 -0.620 -0.635 -3._2_ -9.337 -0.300

_ -0.42_ -0._2o -O._Z_ -0.377 -0.603 -0._22 -0.422 -0.615 -0.62_ -3.339 -0.298

5_ -0._22 -0._9 -0._20 -0.375 -0.39b -0.415 -0.420 -0._05 -0.413 -_.329 -0.283

oO -O.,o_ -O._d -0._37 -0.5_2 -0.61_ -0.436 -0.637 -0.651 -0.624 -3.335 -0.304

Left tip fin inner flap, outer surface

oL -0,_29 -0.io_ -C.2_0 -0.291 -0.278

_Z O.L_L -0.I_9 -0,_18 -0.382 -0.594

o} C.3o5 -0.U_7 -0.276 -0.307 -0._9_

o* O._L_ 0.07_ -0._4 -0.436 -0.35_

)_ 0._06 0.o_0 0.U25 -0.209 -0.263

oa C.690 -O.JOo -0.188 0.160 0.319

o_ 6.9_ O._SL 0.2_3 0.202 -0.061

oa O.13Z O.?_Z O._T 0.072 -0.255

-0.356 -0,369 -0.39_ -0.609 -3.}23 -0,292

-0.655 -3.672 -0.@85 -0.672 -0.380 -0.290

-0,458 -0,453 -0,_b5 -_,_56 -9,354 -0,283

-0.236 -0.339 -0,3o9 -3,35_ -0,316 -0°250

-9.031 -0.282 -0.32? -0._2 -0.518 -0J220

-O,16G -0,173 -0,i39 -0._18 -0.394 -0,300

-0,236 -0.253 -0,339 -0,_26 -0,399 -0,281

-0.352 -0.350 -0._23 -0.639 -0.375 -0.304

Left tip fin outer flap, outer surface

o4 0.01_ O.J_L 0.001 O.Ob2 0.02b -0.02_ -C.067 -0.105 -0.137 -3.1o2 -0.178

TO -0.0_5 -0.D_2 0.019 0.055 0.072 O.Ob6 0.062 0.053 0.028 _.015 -0.001

?I -0.00o O.DZ2 0,053 0.0_ 0,)76 0,083 0.059 0.)_I 3.311 -D,019 -0,065

_2 -O.OST !-0,3[o 0, C19 0.0@0 3.3_7 O.CW9 0,036 0,061 0,065 ),3_5 0,068

173 -J._).,_ -G.&!'_ mO.,_02 O.OZo 0.945 3.069 0,065 0,061 0,038 3.067 0,066

7_ -_.9d_ -0,3_') -0,0_9 -0,002 _.019 -9.002 -0,002 -0.01_ -C,03e -D,ON6 -0,035

Left tip fin, inner surface

_o -u.:)_ -0.203 -3._,09 -O._oW -0._2_ -3.467 -0.481 -D.46_ -3.672 .&37 -0.391

Center fin, left surface

:P_ _.034 I -0.J22 -0.0_9 -0.0_6 -0.120 -0._3| I -_,143 -0,151 I -D.L81 -0.211 -0,267

Body

7_ O.Id_ O.Ob_ -0.019 -0.107 -0.181 -0.251 _0.312 -0.35_ -0.39_!-0._18 -0.q39

io_ -_._LZ -G.D7_ -0.I_'; -0.152 -O. Ib9 -0.192 -0.221 -J.2_9 -0.272 -0.293 -0.287
_1 _._O_ 0.0_3 -0.03'_ -0.088 -0.154 -0.213 -0.276 -_.34_ -0.396 -0._3_ -0.666

_2 -0.2_ -G,t_) -O.O_d -O,OlO 0,_6_ 0.137 0.211 0.29_ _,370 0.665 0,557

O_ O,_gv ¢,Z_ 0,_0_ 0.532 O.>b5 O.79_ q.9_ _._ 1.155 1.238 1.3Sl
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TABLE III.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C,,ONTROL SURFACEa OF HL=10 MODEL

WITH UNSEALED ELEVON GAPS; E 2 CENTER FIN, 5 e'= 0 v - Continued

(b) M =1.50, _ = 6 °

Cp at:

a= -4.4° I a= -0.I°1 _=4.101 a =8.50 I_= 12.9° I _ = 17.5°I_= 21.,oI_ = 26.0o1_ = 30.401 _ =34.5<

Right elevon flap, lower surface

[ -0.404 -0.39[ -0.385 -0.399 -0.406 -0.303 -0.242 -0.109 -0.[45 -0.[70

2 -0°4[3 -0.391 -0.376 -0.399 -0.437 -0.429 -0.422 -0.401 -0.387 -0.326

3 -0.394 -0°385 -0.368 -0.385 -0.399 -0._16 -0.406 -0.376 -0.382 -0.279

4 -0.448 -0.425 -0.410 -0.414 -0.418 -0.429 -0.490 -0.&39 -0.458 -0.435

5 -0,409 -0,393 -0,387 -0,385 -0,427 -0,427 -0,422 -0,401 -0,385 -0,334

6 -0,400 -0,385 -0.364 -0,376 -0,391 -0_416 -0,410 -0,391 -0,376 -0,326

7 -0,404 -0,389 -0.395 -0.395 -0.4[8 -0,425 -0,425 -0,408 _0,389 -0,338

-0,400 -0,389 -0,370 -0°374 -0,4[6 -0,423 -0o418 -0,397 -0,380 -0,338

9 -0,_96 -0,383 -0°364 -0,374 -0,391 -0.414 -0,406 -0,385 -0,374 -0,334

Right elevon, upper surface

lO -0.404 --0,389 -0.395 -0,395 -0,418 --0,425 -0.422 -0.408 -0,391 -0,359

11 --G._O0 --0,387 -0,368 -0,374 -0,416 -0,423 -0,418 -0,397 -0,380 -0,355

12 -0.396 --0.385 --0.364 -0.374 -0.391 --0.414 -0.406 -0.385 -0.374 -0.328

13 -0.444 -0.423 -0.414 -0.437 -0.439 -0.467 --0.490 -0.465 -0.448 -0.410

14 -0,411 -0,393 -0,395 -0,389 -0,429 -0.429 -0,425 -0,401 -0,387 -0,342

I_ -0,39_ _0.389 -0,408 -0,387 -0.412 -0,475 -0,465 -0.437 -0,422 -0.382

16 --0.381 --0.378 -0.364 -0.374 -0.385 -0.340 -0.303 -0.263 -0.241 -0.195

17 -0,451 --u,446 --0,440 --0,380 0,078 -0,080 0,030 0,116 0. i84 0,249

18 -0=4_0 -0.427 -0.427 -0.347 0.1J3 -0.057 0.015 0.106 0.173 _.249

Right elevon, side surface

, i-0.400-0.36,i-0.308-0.374i-0.304-0.326i-0.292 _0.246_0. 16_0,178
ZO -0.459 -0.265 -0.214 -0.183 -0.137 -0.107 -0.071 -0o029 0.024 0.100

Right elevon weft, left surface

Lz I-o.436 -0.254 I-o.2qo I0764 I-0. t32 10.094 0.050 [ 0.003 oo57 I o14o

Right elevon wen, right surface

_ l-0.38_ -0.250 I-0.19[ I-0._4 I-o.z32 :-0.o94-0.046 I 0.0[7 0.080 0.[61

Left elevon, lower surface

23 -0.381 -0.257 -0.193 -0o164 -0.132

24 -0.285 -0.221 -0.179 "0.160 -0.130

_5 -0.283 --0.219 -0.183 -0.160 -0.128

26 -0,274 -0,229 -0o196 --0,168 -0,141

Z7 -0.262 -0.238 -0.198 -0.170 -0.137

_8 -0,2_7 -0,210 -0,181 -0.164 -0,[24

29 -0=222 -0,204 -0_179 -0,158 -0,126

30 -0,235 . -0,204 -0.179 -0,160 -0,132

3i -0,260 -0,229 --0,219 -0,195 -0,132

32 -0.2O7 -0o[81 -0o185 -0,153 -0.120

33 -0.214 -0.20_ -0.193 -0.164 -0.139

34 0.509 0.334 0.309 -0.132 -0.271

35 0.497 0.330 0.290 0.013 -0.227

36 u.457 0._19 0.233 0.[92 -0.128

-0,097 -0,048 0,01[ 0,072 0,[50

I-0,099 -0,054 -0,004 0,066 0,146

-0.099 -0.057 -0.008 0.049 0.125

-0.107 -0.067 -O. OlO 0.049 0.118

-0,107 -0,065 -0,014 0,047 0.118

-0.082 -0.040 0.011 0.068 0.137

-0,094 -0,052 0,003 0,072 0,[52

-0.101 -0.054 0.003 0.068 0.133

-0.065 -0.014 0.034 0.097 0.161

-0.073 -0.014 0.045 0.116 0.198

-0o113 -0.061 0.003 0.076 0.[61

-0.406 -0,425 -0.391 -0,359 -0,395

-0.395 -0.380 -0.418 -0,408 -0,395

--0,391 -0,446 -0,359 -0,39[ -0,397

Left elevon flap, upper surface

_7 0.4_6 0.298 0.170 0.154 -0.048 -0.385 -0.416 -0.401 -0.416 -0.368

3_ 0.400 _.298 0.252 0.181 0.213 0.211 0.017 -0.092 -0.277 -0.395

39 0.526 0.418 0.370 0.297 0.248 0.238 0.097 -0.086 -0.237 -0.336

40 0.576 0.458 0.410 0.351 0.253 0,261 0.087 -0.077 -0.218 -0.248

41 1.251 1.251 1.253 1.253 1.2_3 1.254 1.256 1.256 1.257 1.257

42 -0.639 --0.643 -0.64[ -0.641 -0.641 -0.641 -0.641 =0.641 -0.641 -0.641

43-0.641 --0,648 -0.645 -0,645 -0,645 -0,645 -0,645 -0,645. -0,645 -0,645

44 0.526 0.414 0.351 0.343 0,309 0.223 -0.098 -0.282 -0.369 -0.297

45 0.440 _.385 0.351 0.354 0.360 0.362 0.324 0.278 0.162 0.251

46 0.465 0._91 0.358 0.366 0.387 0.371 0.386 0.255 0.139 0.014

_7 0,34_ 0,267 0,225 0,242 0,261 0,240 0.297 0,172 0,065 -0,111

4_ 0.219 0.174 0.180 0.193 0.161 0.[78 0.168 0.124 0.[22 0.170

49 0.330 0.269 0.290 0.309 0.297 0.301 0.265 0.246 0.234 0.270

50 0._6_ 0.307 0.355 0.311 0.337 0.303 0.231 0.272 0.234 0.242
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TABLE Ill.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND COO_I_ROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVEN GAPS; E 2 CENTER FIN, _e = 0 - Concluded

(b) M =1.50, _= 6 °. Concluded

• C at:
._ P

_ =-,.4° I _=-0.'°1 _ =4.1° I_ =8._° I_= ,2.901• =17._°1_=2z.,° I_ =,e.o° I==30.401_ ;,4.s'

Right tip fin outer flap, inner surface

5L -0.355 --0.375 -0.35% --0.367 --0.388 -0.360 --0.367 -0.358. -0.347 --0.276

52 -0.%45 -0.%13 --0.392 --0.%05 --0.%15 -0.415 -0.%L7 -0.390 -0.409 -0.362

53 -0.43? -0.409 -0.390 -0.396 -0.409 -0.417 -0.422 -0.388 -0.413 -0.373

5_ -u.4u£ -0.420 -0o396 -0.394 -0.%15 -0.415 -0°428 -0.390 -0o415 -0.377

55 -0.395 -0.411 -0.396 -0.405 _0.417 -0.424 -0.%32 -0.392 -0.417 -0.373

Right tip fin inner flap, inner surface

56 -0.3o5 -0.38_ -0.367 -0.38i -0.411 -0.377 -0.381 -0.369 "0.362 -0.290 [

_7 -0.416 -0.411 -0.394 -0.415 -0.419 -0.417 -0.424 -0.405 -0.409 -0.360 I58 -0.40_ -0.411 -0.392 -0.%13 -0.4t7 -0.413 -0.422 -0.398 -0.%02 -0.356

59 -0.5_ -0.407 -0.388 -0.409 -0.413 -0.409 -0.%26 -0.388 -0.396 -0.352

o0 -0.4_3 -0.426 -0.411 -0.409 -0.424 -0.424 -0.434 -0.402 -0.%19 -0.379

Left t_ fin inner flap, outer surface

o£ 0,326 -0.0_8 -0.162 -0.308 -0.2%% -0.293 -0.381 -0.426 -0.356 -0.311

62 0.714 0.36% 0.032 -0.248 -0.3t2 -0.415 I-0.318 -0.318 -0.405 --0.307

63 0.7_4 0.634 0.229 --0.181 -0.327 -0.434 -0.278 -0.263 -0.392 -0.290

0% 0.960 0.811 0.273 -0.103 -0.354 -0.191 0.041 -0.168 -0.282 -0.187

_5 U.7_3 • 0.759 0.689 0.556 -0.272 -0.111 0o151 -0.022 -0.t34 -0_t28

06 0.931 0.733 0.091 0.487 0.202 0_221 -0.225 -0.293 -0.398 -0.362

07 0.69_ 0.877 0,502 0.4%9 0.225 -0.138 -0.386 -0.369 -0.413 -0.383

6_ U,O13 0.609 0.674 0.297 -0.041 -0.32% -0.434 -0,421 -0.409 -0.390

Left tip fin outer flap, outer surface

O9 -0.25d -0.118 -0.046 -0.010 -0.027 -0.058 -0.094 -0.174 -0.223 -0.229

7_ -0.201 -0.156 -0.090 -0.035 0.007 0.020 -0.012 -0.075 -0.092 -0.085

71 -0.157 -O.llb -0.056 -0.020 U.Oil 0.028 -0.016 -0.090 -O.t07 -0.109

72 -0.20_ -0._41 -0.077 -0.031 -0.005 -0.014 -0.056 -0.090 -0.079 -0.085

73 -0.201 -0.1_3 -0.088 -0.041 -0.008 -0.010 -0.052 l-0.085 -0.071 -0.06%
74 -O.21L -0.1_0 -0.115_,.-0.067 -0.037 -0.048 -0.107 i-0.138 -0.138 -0.138

Lefttip fin, inner surface

75 U.LIL -0.042 -0.147 -0.358 -0.299 -0.282 -0.339 -0o417 I-0.453 -0.369

76 u.ugU -0.118 -0.215 -0.%19 -0.407 -0.%24 -0.27% -0.396 I -0.%11 -0.352

Center f_, left surface

77 --0.17_ -0.213 -0.238 -0.257 -0.265 -0,263 -0.259 -0.248 -0.288 I-0.290

7_ -G.192 -0.2_9 -0.2%2 -0.261 -0.280 -0o29L -0.312 -0.339 _0.373 ]-0.30?

Body

79 0.084 0.039 -0.025 --0.I03 --0.191 -0.295 -0.375 -0.426 -0.%57 -0.483

_0 0.UU4 -0.069 -0o_32 -0.189 -0.227 -0,2%8 -0.269 -0.286 -0.303 -0.333

8_ b. lbb 0.089 0.032 --0.035 -O. lOl -0.162 -0.223 -0.286 -0.339 -0.381

8Z -0.342 -0.240 -0.134 -0.029 0,077 0o181 0.278 0.379 0.481 0.574

8J 0.197 0.294 0.*10 0,540 0.668 0.795 0.916 1.039 1.1_9 |.249
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CoONTBOL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6 e = 0.

(a) M=1.50, _=0 °

C at:

P

la .0.101a=4.1o= I=='.5°i==1,.,o 1,o ° =,8.oO50.,0i=.,.5oi==,.8o
I

Right elevon flap, lower surface

!
i

1 -0.374 -0.382 _0.377 -0.375 -0.388 -0.602

2 -0.388 -0.392 -0.367 -0.367 -0.#07 -0._#1

3 . -0.354 -0.37_ -0.362 -0.359 -0.396 -0.408

4 -0.387 -0._96 -0.385 -0.375 -0._02 -0.418

5 -0.377 -0.384 -0.365 -0.365 -0.39_ -0._25

6 -0.35_ -0.380 -0.358 -0.357 -0.390 -3._02

7 -0.372 -0.384 -0.375 -0.367 -0._04 -0.418

-0.3o4 -0.378 -0.358 -0.359 -0._00 -0.410

9 -0.s52 -0.309 -0.356 -0.3_1 -0.372 -0.423

Right elevon, upper surface

110 -0.372 -0.38_ -0.375 -0.367 -3.396 -0.418

11 -C.364 -0._78 -0.358 -0.353 -0._30 -3.410

12 -0.554 -0._60 -0.358 -0.357 -0.398 -0.410

I_ -_._Oi -0._15 -0.412 -0,390 -0._13 -0.416
14 -0.379 -0.38_ -0.365 -3.359 -0.398 -0.429

15 -0._64 -0.376 -0.375 -0.375 -0.392 -0.491

1o -0.30_ -0.347 -0.358 -0.357 -0.3_1 -0.33_

17 -0._18 -0._38 -0.406 -0.301 -0.363 0.019

_ -Q.397 -0._19 -0._79 -0_223 -0.007 0.039

-0.163 -0.10_ -D.11_ -0.073 -0.017

-0.437 -0._2_ -3.422 -3.396 -0.3_5

-0._5 -0._21 -0.391 -0.330 -0.305

--0.427 -0._81 -0._28 -0.361 -0.39_

-0._27 -0._29 -0._26 -3.372 -0.340

-0.420 -0._50 -3._03 _0.318 -0.314

-0.420 -3._25 -0._11 -0.365 -0.336

-0._25 -0._23 -0._17 -0.349 -0.328

-0.412 -0._15 -0.354 -3.314 -0.303

-0.420 -0._27 -0.437 -0.370 -0.340

-0._31 -0._23 -3._01 -3.349 -0.328

-0.416 -0._15 -3.356 -0.314 -0.303

-0.472 -0._75 -0._83 -0._2 -0.419

-0._31 -0._31 -0._2 -0.382 -0.345

-0._68 -0._75 -3._48 -0._II -0.390

-0.301 -0.261 _3.2_3 -0.201 -0.168

-0.086 -0.32_ 3.07_ 3.176 0.257

-0.095 -0.0_3 0.3_6 0.141 0.232

Right elevon, •ide surface

19 -o._I -o.3o5 -0.362 i -0.3o5 [ -0.328 -0.507 ,-0.282 ,-0.2_2-3.227 -3.201 -0.176

20 --0.567 -0._98 -0.299 1_-0"215 _0.153 -0.105 11-0"037 0.335 0.106 3.172 0.255

Right elevon well le_ surface

ZZ I-0.552 ,-=:_13 -0.286 -0.202 I-0,1_7 -0.091 I -0.027 0.0_8 0.118 3.198 ( 0.290

Right elevon well. right surface

22 I-0.503 I-0._79 -o_2aO -0.200 j-0.139 3.089 t-0025 I 0._50 0.228 L o_J I 0,2_2

Left elevon, lower surface

2_ -C.422 -0._32 i-0.272 -0.195 -_.1_1 -0.086 -0.025 0.3_ 0.113 0.178 0.255

2_ -0._35 -0.257 -0.220 -0.182 -0.133 -3.089 -0.033 0.03_ 0.103 3.172 0.269

2_ -C.3_8 -0.251 -0.222 -0.182 -0.133 -0.089 -0.027 0.048 0.11_ 3.174 0.269

2o -C._85 -0.297 -0.2_1 -0.200 -0.155 -0.115 -0.055 3.313 0.087 3.157 0.242

27 -0.368 .0.260 -0.251 -0.210 -0.160 -0.122 -0.070 -0.305 0.059 0.122 0.203

2_ -0_257 -0.228 -0.206 -0.175 -0.131 -0.097 -0.0_1 0.325 3.085 3.139 0.209

29 -0.261 -0.235 -0.210 -0.175 -0.139 -3.109 -0.062 -0.30_ 3.059 3.1_1 0.2_2

30 -C.279 -0.Z37 -0.206 -0.190 -0.162 -0.128 -0.066 0.005 3.077 3.1_1 0.234

31 -0.263 -0.235 -0.21d -0.109 -0.116 -0.058 -0,0L_ 0.3_8 _.108 3.16l 0.234

32 -0.2i1 -0.161 -0.158 -0.149 -0.125 _0.086 -0.025 0.040 0.122 3.192 0.277

_3 -0.230 -0.214 -0.197 -0.192 -0.178 -0.1_8 -0.093 c3.324 0.055 0.137 0.234

3_ 0._01 0.2_9 -G.O_l -0.270 -0._00 -0.355 -0.309 -0.30_ -0.337 -3.328 -0.387

38 0._34 0.261 0.0_4 -0.239 -0._23 -0.435 -0.35_ -0.368 -3.36_ -0.365 -0.359

_9 0._0 0.261 0.071 -0._88 -0._00 -3.4_5 -0.369 "0.388 -0.372 -3.349 -0.347

Left elevon flap, upper surface

137 G.372 0.211 C.083 -0.I_2 -0.385 -3._12 -0.437 -0._07 -0.397 -3,3_9 -0.322

3_ 0.4_8 0.346 0.234 0.103 -0.335 -3.412 -0.348 -0.3_1 -0.305 -3.320 -0.355

39 0.5_7 0._02 0.331 0.21_ -0.1_1 -0.336 -0.278 -0.310 -0.335 -0.330 -0.308

40 0.605 0.508 0.3_3 0.231 -0.168 -0.223 -0.338 -0._53 -0.339 -0.325 -0.301

• 1 1.230 1.242 1.233 1.230 1.23_ 1.233 1.231 1.233 1.228 1.227 1.229

42 -0.o_1 -0._1 -0.641 -0._3 -3.537 -3.641 -0.6_3 -0.837 -3.635 -3.641 -0.6_1

_ -0.o_3 -0.643 -o.e_3 -0.6_3 -0._39 -3.6_3 -0.643 -0._39 -0.637 -0.6_3 -0.643

• _ 0._31 0._65 0.302 0.206 -0.194 -0.381 -0.34_ -0.337 -0.3_6 -3.357 -0.312

45 0.b16 0._81 0.377 0.321 0._I 0.311 0.019 -0.135 -0.251 -3.348 -0.099

• o 0.025 0._94 0.391 0.294 0._3 0.460 0.131 -0.315 -0.100 -0.L_0 -0.164

_7 0._59 0.354 0.257 0.195 0.296 0.305 0.168 -3.352 -3.1_2 -3.157 -0.220

• 8 0._38 0._8o 0.3_8 0.354 0.371 0.316 0.275 0.185 -3.085 -0.169 -0.103

_9 0.hi0 0.529 0._68 0._95 0.509 0.386 0.300 0.181 -0.061 -3.220 -0.148

50 0.593 0.51_ 0._97 0.563 0.#49 0.2_i 0.16_ -0.353 -0.13_ -0.210 -0.197
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND ._ONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 0e = 0 - Continued

(a) M = 1.50, _ = 0 ° - Concluded

o_ Cp at:

Right tip fin outer flap, inner surface

51 -0.2_5 -0.25.7 -0.2o9 -0.284 -0.312 -0.341 -0.334 -0.827 -0.313 -0.270 -0.222'

5-' -u._b3 -0.460 -0.603 -0.356 -0.389 -3.412 -0.%10 -0.%08 -0.360 -0o317 -0.271

53 -O._i -0._ -3.407 -0.35_ -0.391 -0.416 -0.414 -0._16 -0.3",? -3.319 -0.275

_4 -0.4Z0 -0._,13 -0._34 -0.354 -0.401 -0.418 -0,416 -0.430 -0.375 -0.334 -0.290

55 -C ."*Z 4 -0.%08 -0._24 -0.354 -0.399 -0.420 -0.416 -0.%35 -0.373 -0.33% -0.288

Right tip fin inner flap, inner surface

5O -0._03 -0.392 -0.395 -0.3_b -0.380 -0.383 -0.362 -0.375 -0.334 -0.268 -0.220

57 -0.433 -0.427 -0.414 -0.3bO -0.397 --0,414 -0.410 -3._25 -_.375 -0.336 -0.288

53 -¢._3o -0.42l -0._09 -0.360 -0.391 -0.410 -0.410 -0.410 -3.375 -0.338 -0.284

59 -_._69 -0._13 -0._03 -0.356 -0.387 -0.401 -0.406 -0.402 -0.371 -0.32% -0.269

60 -0._ol -3._o -0.428 -0.360 -0._05 -0._26 -0.428 -0._39 -_.375 -0.33% -0.290

Left tip fin inner flap, outer surface

61 -0.0_5 -O.151 -0.271 -0.288 -0.279 -0.352 -0.364 i -0._85 -0.381 -0.32% -0.269

bZ O.Odb -O.i_3 -0.312 -0.379 -0._01 -3.4_1 -0.468 i -0._78 -0.454 -3.361 -0.261
b3 0.297 _O.Qo8 -0.209 -0.360 -0.399 -0.4_I -0.445 -0,457 -0._41 -0.342 -0.255

04 0._3 0.0_3 -O.ZZ? -0.430 -0.345 -0.261 -0.334 -0.371 -0.350 -0.280 -0.214

o3 0._0 0.54d -0.035 -0.238 -0.252 -0.10_ -0.303 -0.337 -0.336 -0.303 -0.162

bO 3._5 -O.311 -0.1_7 0.171 -0._10 -0.203 -0.166 -0.17_ -0.358 -3.344 _0,247

67 0.9_ 0._52 O.2bi 0.278 -0.132 -0.2_2 -0.259 -0.327 -0._27 -3.334 -0.253

b3 0,7_0 0.112 0.503 0.071 -0.239 -0.3_8 -0.342 -O._IZ -0._49 -3.330 -0.290__,

Left tip fin outer flap, outer surface

09 0.022 0._53 0.072 0.059 0.331 -0.015 -0.057 -0.098 -0.127 -0.15? -0.164

70 -C,.0_9 -0.009 0.035 0.067 0.381 0.075 3.069 0.3bl 3.029 3.0_? 0.012

_i -0.005 0.330 C.Go_ 0.073 0.085 0.095 0.071 0.351 0.017 -3.014 -0.031

72 -0.0_9 -0.307 0.031 0.049 0.05_ 0.059 0.046 0.349 0.052 3.052 0.078

_3 -0.355 -C.Olb 0°010 0.032 0.052 0.057 0.055 0.353 0.04b 0.056 0.078

7_ -_.07_ -0.J_7 -O.Olb 0.012 0.327 0.010 0.007 -0.311 -0,028 -3.035 -0_021._

Left tip fin, inner surface

7o -0.123 -0.Zo7 -O.'_l • -0._1 -0._34 -3._53 -0.482 -_._b_ -_-_t?_ -_.437 -0.341

Center fin, left surface

-_-_ -0.o3l -0._1 -0._31 I -0.631 I -_0:533 ] -3.631 -0.631 -0._33 [ -3.b33 -0.633 -0.6257d -3.63_ -0.o33 -_._33 -0.533 -0.535 -_.633 -Q.633 -0.535 -0."35 -_3.5_5 -0.627

Body

79 3.1,_7 O.Juo -C.Ol_ -0.104 -0-180 -0.2_9 -0. 309 -0.35_ -0.391 -0.418 -0.429

_0 -_.u05 -0.3od -0,120 -O.L_I -O.Ibl -3.182 -0.212 -0.-_3 -3.264 -3.282 -0.273

dl O.IL3 0.331 -0.027 -0.081 -0,147 -0.203 -0.267 -0_333 -0.389 -0.427 -0. 450
82 -0.2_3 -0.157 -O.Or_ -0.001 0.073 0.144 0.220 0.299 0.374 0.%_'8 0._63

83 0-202 0.300 0.._l._ 0o_38 • 0,673 0o797 0.922 1.3_2 1.156 1.254- -O.?B?

0@ 0@
00@@0
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF RL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 ° - Continued

(b) M = 1.50, /3 - -6 °

OOQQO
OQ 00
O,OOQ

.QO:

OQQ

• D

•'°':

o.,••

•:-'.:

• °

° •

•oo•4J

:.:.-

•o°•o

oooo°

• °

OQOO

•oo

Cp at:

Right elevon flap, lower surface

1 -O._ZO -0.321 -0.298 -0.323 -0.344 -0.396 -0.3_0 -0.150 -0.169 -0.117 0.004

-0.313 -0.319 -0.29_ -0.327 -0.35_ -0.452 -0.437 -0.427 -0;#20 -0.35_ -0.336

J -0.313 -0.313 -0.29# -0.315 -0.336 -0.359 -0.396 -0.391 -0.396 -0.33_ -0.307

-0.320 -0.323 -0.301 -0.390 -0.350 -0.400 -0.429 -0._53 -0.363 -0.330 -0.348

5 -O.JOl -0.309 -0.290 -0.327 -0.34fi -0.396 -0.427 -0.629 -0.629 -0.361 -0.334

b -0.295 -0.303 -3.286 -0.323 -0.33_ -0.367 -0.387 -0._16 -0._39 -0.365 -0.293

7 -0.309 -0._15 -0._96 -0,327 -0.3_6 -0.392 -0.408 -0._2_ -0._39 -0.371 -0.326

d -0.29_ -0._03 -0.28_ -0.327 -0.338 -0.386 -0.412 -0._2_ -0._31 -0.363 -0.324

9 -0.293 -0.301 -0.284 -0.313 -0.33_ -0.363 -0.396 -0.40fl -3.427 -0.363 -0.266

Right elevon, upper surface

10 -0.309 -0.315 -G.290 --0.330 -0.3#6 -0.392 -0.#10 -0._24 -0.#63 -0.381 -0.326

II -0.293 -0.301 -0,282 -3.332 -0.338 -0.384 -0.412 -3.62_ -0._31 -0.365 -0.326

1_ -0.293 -0.301 -0.2_# -0.340 -0.334 -0.363 -0.389 -0._0_ -0._25 -0.365 -0.260

13 -0.$2o -0.323 -0.298 -0.334 -0.35_ -0.410 -0.422 -0._51 -0._80 -3.437 -0.410

1_ -0.303 -0.313 -C.292 -0.334 -0.3_6 -3.398 -0.427 -0._29 -0._3[ -0.367 -0.344

15 -0.320 -0.325 -0.J09 -0.330 -0.35_ -0.417 -0._78 -0.470 -0._80 -0.422 -0.377

10 -0.t90 -0.239 -0._70 -0.3J_ -0.317 -0.310 -0.282 -0.27B -3.26_ -3.231 -0.171

17 -0.3_7 -0.323 -0.294 -0.288 -0.119 0.016 -0.026 3.355 0.033 0.151 0.266

18 -0.328 -0.292 -0.203 -0.245 -0.378 3.024 0.017 0.098 3.015 3.116 0.251

Right elevon, side surface

19 -0.272 -0._90 -0.315 -0.309 -0.295 -0.295 -0.292 -0.272 -0.175

20 -0._97 -Q._57 -0._37 -0.27_ -0,183 -3.112 -3.045 0.342 0.132 I 3.228 0.317

Right elevon well, left surface

21 0,,9 0,1, 028110171 0101 00351 0.052 0.151 0.2,0i 03,,
Right elevon well, right surface

22 I-0_3 -0_3_ I-0.402 -0.237 1-0169 -0'097 -0'02@ I 0.065 0.153 0._4# I 0.3#_

Left elevon, lower surface

_3 -0._12 -0._14 -0.408 -0.231 -0.171 -0.104

29 -0._00 -0.309 -0.249 -0.216 -0. i69 -3.106

25 -0._9 -0._39 -0.230 -0.216 -0,169 -0.108

2& -0.526 -0._7_ -0.2_7 -0,231 -0.177 -0.122

27 -0.5ol -0.52o -0._03 -0.2_7 -0.189 -0.141

28 -0.39_ -0.313 -0.257 -0.220 -0.175 -0.120

29 -0.377 -0.294 -0,253 -0.216 -0.169 -0.116

30 -0.270 -0.210 -0.230 -0.21_ -0.175 -0.128

31 -0.297 -0.270 -0.2_? -0.198 -0.136 -0.087

32 -0.225 -0,208 -0.168 -0.109 -0.171 -0.130

33 -0.272 -0.22_ -0.228 -0,212 -0.191 -0.159

3_ 0.239 -0.1_0 -0.201 -0.257 -0.36_ -0,270

35 0._05 -0.109 -0.1o0 -0.233 -0.350 -0.231

36 0.302 -0.020 -0.1_ -0.189 -0.375 -0.336

-0.033

I-0.03_

-0.035

-0.057

-0.082

-0.059

-0.057

-0.076

-0.020

-0.061

-0. III

-0.253

-0.315

-0.35_

0.056

0.046

3.325

-0.013

0.009

3.309

-0.312

0.35_

0.315

-0._05

-0.305

-3.36_

0.136 0,211 0.28_

0.123 3,203 0.297

0,138 0.223 0.315 ..

0.118 0.207 _0.307

3.072 3.166 0.268

0.085 0.170 0.262

0.07B 0.170 0.2B2

0.076 0.176 0,284

0.116 3.203 _ 0.282

0.135 0.205 _ 0.315

0.33_ 3.104 0.214

-0.260 -3.2_5 -0.175

-0.326 -0.286 -0.206

-0.361 -0.353 -_.297 -0.212

37 0.3_6 0.05_ -0.197 -0.231

3B 0.617 0.378 0.127 -0.319

_9 0.034 0._53 0.069 -0.255

40 C.057 0.385 -0.024 -0.21_

_I 1.230 1.233 1.233 1.232

42 , -0.o_I -0.541 -0.6_1 -0.641

_ -0.043 -0.6_3 -0.6_3 -0.0#3

_ 0.036 0.209 -0.043 -0.2_2

45 0.u16 0.5_4 0.424 0.378

46 0.740 0.531 0.4_5 0.358

4_ 0.595 0._80 0.304 0.275

_8 0.589 0.5_6 0.5_4 0.492

_9 0.711 0._5 0.652 0.016

5U 0.5oi 0.b_8 0.650 C.678

Left elevon flap, upper surface

-0.375 -0.392 -0._04 -0.398 -0.369 -0.336 _ _0-21g _

-0.290 -0._12 -0.336 -0.299 -3.326 -0.292 -0.227

-0.272 -3.324 -0.231 -0.212 -0.282 -0.218 -0.216 ....

-0.262 -0,320 -0.218 -0.21_ -0.233 -0.191 -0.184

1.232 1.229 1.232 1.232 1.231 1.232 1-230

-0.641 -0.641 -0.641 -0.641 -0.6_1 -0.639 -0.639

-0.5_3 -0.643 -0.643 -0.6_3 -3.6_3 -0.6_3 -0.643

-0.232 -0.271 -0.248 -0.267 -0.286 -0.176 -0.050

-0.009 -0.083 -0.277 -0.63_ -0._28 -0.333 -0.201

-0.193 -3.052 -0.269 -0._36 -0._20 -0.331 -0.232

-0.255 -0.224 -0.273 -0.618 -0.383 -0,337 -0.236

0.624 0.320 -0.006 -0.26_ -0.302 -0.368 -0.232

0.750 0.177 -0.308 -0._2_ -0._51 -3.379 -0.23_

0.696 -3.085 -0.366 -0.68_ -0._80 -0.393 -0.223

42



J

TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 0 ° - Continued

Co) M= 1.50, _ = -6 ° - Concluded

C at:o_
._ P

_=-4.4°[_ffi-0.I° I_=4.1° [_=8.50[_=12.9°1_=17.5°[_021.7°Iot=26.0°Ioi=30.4° I_=34.5°1_=38.8(

Right tip fin outer flap, inner surface •

51 -_.2Io -O.ZSS -0.267 -0.292 -0.310 -0.323 -0.339 -0.333 -0.319 -0.292 -0. 207

52 -0.6o6 -0._69 -0.41b -0.647 -0.368 -0.381 -0.416 -0._05 -0.352 -0.316 -0.279

53 -O._oB -O.4_i -0.618 -0.634 -0.356 -0.385 -0.418 -0._12 -0.362 -_.316 -0,269

_6 -0.627 -U._36 -0,626 -0.3_9 -0,36_ -0,387 -0,405 -0,_.15 -0,3"/5 -0,319 -0,283

55 -0.423 -C._30 -0.41b -0.385 -0.360 -0.393 -0.612 -0.%1B -0.377 -0.319 -0.287

Right tip fin inner flap, inner surface

50 !-_.39b -0._91 -0.393 -0.343 -0.312 -0.335 -0.360 -0.345 -0. 327 -0.271 -0. 287 [

51 -0._ -0._ -0._22 -0.6i0 -3.384 -0.383 -0.412 -0._05 -D.383 -_.323 -0.283

l5d -_.632 -0._69 -0.620 -0.399 -0.345 -0.381 -0.%10 -0.%01 -_.379 -0.319 -0.281

_9 -O._i7 -0,63_ -O._iO -0.305 -0.339 -0.387 -0.403 -0.395 -0.364 -0.316 -0.277

! oO -C. _,Sts -0. _*03 -0.'+2 o -0.630 -0.376 -0.39? -0.422 -0,_26 -0.375 -3.329 -0.312

Left tip fin inner flap, outer surface

ol -0.1,19 - 0.._ l't" -G. 304 -0. 304 -0.356 -0.372 -0.364 -0. _.07 -0.36_ -0.281 -0. 201

02 -0. i';G -0.363 -0.37_ -0.393 -0.653 -0.453 -_.459 -0.690 -0.615 -_).273 -0.186

o3 -0.151 -,J.> 90 -0.3o2 -0.391 -0.647 -0. 447 -0.645 -0.672 -0.40(* -0.271 -0.207

06 -C.U2_ -0.215 -O." 26 -O.41b -0.286 -0.2_7 -0.230 -0.36_ -0.265 -0.124 -0.072

o_, C,._4 ? -0.i20 -0. _,74 -0.327 -0.215 -0.253 -0.279 -0.352 -_.333 -3.023 -0.077

06 -0.0_7 -0.192 O.Olb 0.091 -0.002 -0.195 -0.294 -0.375 -0.36_ -0.294 O. ].94

o7 ._. q O0 O. 1'.7 0.269 0.130 0.306 -0.302 -0.362 -0._'05 -0.363 -3.339 -0.039

66 0.8>1 0._0 0.079 -0.052 -0.292 -0.377 -0.403 -0._07 -0.362 -0.360 -0.215

Left tip fin outer flap, outer surface

69 O.Z_I u.207 0.188 0. I_9 0. I01 0.061 0.023 -0.013 -0.045 -0.072 -0.079

10 0.12o 0._3_ 0.151 0.1o5 0.175 0.181 0.190 0.18_ 0.173 0.1bi 0.169

71 0.i7_ _.i?O 0.178 0.t78 0.186 0.192 0.188 0.172 0.150 0.128 0,|05

_t 0.I_6 0./37 0.151 0.169 :.151 0.175 0.186 0.193 0.194 0.205 0.211

73 O._C? 0.k08 0.I18 C.12B D.151 0.175 0.186 0.193 0.192 0.194 0.188

7e 6.009 0.306 0.089 0.i01 0.122 0.12b 0._|8 Ot_ 0. I07 0.0g3 0.074

LeR tip fin, inner surface

z_ 0_ 0.9 0374 0_?0 041_ 0,20 0430 0_. I042_ i-0.3. -0.170

lb -d._2 -0._16 -0.#_ -0._59 -0.501 -0.b19 -0.509 -0.309 J -0._59 [ -_.302 -0.097

Center fin, left surface

71 -J.uu2 -G.o31 -0.633 I -0._33 -0.533 I -3.633 -0.633 -0.}33 -0.633 I -D._31 -0.6_1
7_ -6._00 -2._35 -0.635 -0.635 -0.535 -0.635 -0.635 -0._35 -G.635 T3._33 -0.633

Body

7_ O._U5 6.11_ 0.033 -0.035 -0.099 -0.168 -0.226 -0.273 -0.31_ -3.339 -0.366

_0 0.03o -0.J5_ -0.I07 -0.153 -0.180 -0.199 -0.221 -0.26_ -0.271 -0.330 -0.333

oL _.0_? 0._29 -0.031 -0.083 -0.143 -0.205 -0.273 -0.333 -0.38i -0.416 -0._4_

_2 -C.155 -0.122 -0.072 -0.033 0.008 0.057 0.118 0.198 0.270 0.358 0°660

83 G.231 0.310 0.4_6 C.550 3.672 0.795 0.916 1.03b 1.1_ 1.243 -0.73_

o0o_o
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 °- - Continued

(C) M = 1.50, /3 = 60

e.oe@

e. go
o6ooe

emo_

eeo

:':':
• $

.-":

@DO@6

eel_ 6

80o6

• I

• •

8ooee

ease@

oeeeo

:-:.-

.....
e••

1 -0._31 -0.390

2 -0._29 -0.39%

3 -C,396 -0.398

4 -0.4_9 -0.425

5 -0.416 -0.418

o -0.402 -0.404

7 -u.42_ -0.*Ib

8 -0._23 -0.*18

9 -0._08 -0.398

_1 Cp at:

,.h 01olo,1olo:.oloolo. oo o .0olo o.oo.ono=.o
Right elevon flap, lower surface

_0.39_ -0._10 -3.408 -0.262 -0.1#0 -0.124 -0.182 -0.258 -0.052

-0.396 -0.416 -0._31 -0.431 -0._19 -0.633 -0.404 -0.269 -0.067

-0.392 -0.396 -0.398 -0.431 -0.388 -0.381 -0.393 -0.209 -0.038

-0.409 -0._10 -3.627 -0.435 -0;478 -0.429 -0.656 -0.332 -0.102

-0.390 -0.392 -0._52 -0.458 -0.423 -O.6Lg -0.390 -0.283 -0,0;6

-0.30T -0.377 -0._08 -0._27 -0.414 -0._98 -0.380 -0.291 -0.040

-0.382 -0.396 -0._43 -0.423 -04_19 -G.#00 -0.388 -0.279 -C.032

-0.371 -0.377 -0,_35 -0._29 -0._16 -0.400 -0.384 -0.279 -0.015

-0.307 -0.375 -0.406 -0.427 -0.410 -0,36g -0.376 -D.283 -0.019

Right elevon, upper surface

-o.o44
t0 -0.427 -0.410 -0.388 -0.39o -0._33 -0.437 -0.419 -0._00 -3.392 -0.281
11 -0.427 -0._i0 -0.309 -0.402 -0.443 -0.631 -0.419 -0._0_ -0.378 -3.283 -0.036

12 -0.402 -0._00 -0.367 -0.406 -0.405 -0.427 -0.410 -0.373 -0.376 -3.289 -0.044

13 -0,458 -0._37 -0,412 -0,439 -0._35 -0.468 -0.478 -0._SB -0._b -0.328 -0.067

16 -0.439 -0._02 -0.390 -0,400 -0.427 -0._37 -0.427 -0._10 -0.390 -3.287 -0.026

15 -C.416 -0.307 -0.309 -0.390 -0.#02 -0.470 -0._54 -0._35 -0.427 -0.299 -0.044

1o -0,390 -0.375 -C.3O5 -0.375 -0.392 -0.360 -0.305 -0.258 -0.23_ -0.194 -0.024

17 -0;_58 -0.453 -G._3 -0.390 -0.000 -0.169 -0.060 0.037 3.118 3.199 ; 0.230

18 -0._31 -0._27 -0.431 -0.380 0.051 -0.152 -0.083 0.012 3.096 0.195 I 0.232

Right elevon, side surface

. _0.,. I-o.,, -o.,0oI-0.,,, I-o.o,
20 -G._,70 -0.20 _, -0.213 -0.182 -0. L3b -0.105 -0.068 -0._25 G.030 3.10/* 0.195

Right elevon well, left surface

21 l-O.<r'+l [-0,20 ,_, -0.202 -0.103 -0.130 -0.093 -0.048 l 0.00'_- 0.0".3 ._.145 [ 0.252

Right elevon well, right surface

_._ I-0.',29 _-0._,,9 -Q.19_ -0._1 -0.130 -0.093 I -0.041 0.02_ I 0.087 0.108 [ q, 250

Left elevon, lower surface

23 -0._18 -0;25o -0.190 -0.1ol T0.130 -0.093 -0.045 $.)14 _.077

_4 -0.301 -0.216 -0.180 -0.I_9 -0.128 -3.095 -0.054 -0.)03 _.059

_5 -0.2uo -0.21_ -0.182 -0.15g -0._2_ -0.095 -0.054 -b.304 0.052

20 -0.278 -0.227 -0.196 -0.109 -0.140 -0.IC7 -0.068 -0.011 0.050

21 -0.28_ -0._37 -0._98 -0.109 -0.135 -0.107 -0.0_6 -D.315 _.044

_ -0°239 -0,_08 -0._82 -0.1o5 -0.124 -0.G82 -0.037 0.01_ _.367

29 -0.222 -0.2C_ -0.178 -0.155 -3.126 -0.095 -0.054 -0.)03 3.0_9

30 -0.22_ -0.198 -0.175 -0.455 -0.130 -0.097 -0.056 -0.003 3.357

31 -0,Z_9 -0.216 -0.221 -0.190 -3.13_ -0.080 -0.033 _.325 S.081

32 -O. ta3 -0.103 -0.I09 -0.149 -O.tlb -0.072 -0.019 S.337 C.108

33 -0.216 -0.20o o0.188 _3.153 -0.138 -0.115 -0.068 -3.302 3.371

_4 0._91 0.326 _.2o7 -0.136 -0.278 -0.416 -0._14 -3.38_ -0.357

0.153 0.238

3.145 0.24B

3.127 0.232

3.121 0.197

3.116 0.197

0.135 0.213

0.1_7 0.230

3.127 0.219

3.158 0.230

3.184 0.27l

0.156 0.242

-3.369 -0.038

35 0.479 0.315 C.235 0.012 -0.231 -0.410 -0.419 -D._3_ -0.370 -3.303 -0.048

_o 0._3 0._87 0.202 0.173 -0.109 -0._06 -0._49 -0.359 -0.40o -0.361 -0.061

Le_ eievon flap, upper surface

37 0.435 0.202 0.167 0.132 -0.025 -0.390 -0.423 -0.603 -3.60_ -0.308 -0.063

38 0._0_ 0.333 0.230 0.185 3.185 0.155 -0.010 -0.10? -0.279 -3_384 -0.050

39 0._34 0._19 0.340 0.29_ 0.21o 0.Ig6 0.074 -0.089 -3.236 -3.389 -0.050

40 0.571 0._41 0.380 0.344 0.230 0.219 0.076 -0.391 -0.308 -0.271 -0.032

_1 1,231 L,2_l 1.230 1.230 • 1.230 1.229 1.230 1.233 1.228 1.228 1.230

42 -0._39 -0.o89 -0.039 -0.o_1 -0.639 -0.639 -0.6_1 -0._9 -0.b_1 -0.041 -0.639

i_3 -0.043 -0.o43 -0.0_3 -0.643 -0_543 -0.843 -0.843 -_.b_3 -0.b_3 -_.6_1 -0.661

_4 0.5_0 0.402 0.305 0.310 0.237 0.113 -0.183 -0.3_ -0.392 -0.250 -0.0[9

45 0._o5 0.39o 0.352 0.$73 0.387 0._02 0.361 0._32 0.209 0.151 -0.029

_b 0._93 0._15 0.371 0.392 0.420 0.423 0._39 3.323 0.182 -3.023 -0.035

41 0.3_7 0.29t 0.2_5 0.208 3.288 0.293 0.338 0.222 _.114 -0.134 -0.060

48 0._8 0.212 0.222 0.230 0.197 0.231 0.226 0.197 3.223 0.150 -0.0_3

49 0.390 0.320 0.329 0.352 0.329 0.363 0.332 0,35_ 0.3A: 3.2_7 -0.031

50 0.40_ 0.34_ C.383 0.354 0.356 0.330 0.297 0.330 G.25_ 3.201 -0.015
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6 e = 0 O - Continued

(c) M= 1.50, _ -6 O. Concluded

._ Cp at:

I°°-°-l° I  8.5o 1,,o . 1 .,8.oolo3o.,olo
Right t_ fin outer flap, inner surface

5L -0._20 -0.242 -G,209 -0.2_2 -0.300 -0.319 -0.323 -0.323 -0.323 -0.237 0.008'

_ -G._47 -0._91 -0.38t -D.397 -_._02 -0.40t -0.397 -0.362 -_.%0% -3.307 -0,0t3

_ -0._0 -0._gt -0.3_9 -0.38? -0,_02 -0.406 -0.399 -0.363 -0.%05 -_.318 -0,015

_ -0.399 -C._10 -0.383 -0.385 -0.%0_ -_._10 -0,_06 -0.3OZ -0,%08 -3.3L| -0.01g

)_ -0._i -0._0i -0.381 -0.395 -0._08 -3._12 -0._06 -0,368 -0._I0 -0.318 -0.029

Right t_ fin inner flap, Inner surface

_o -0._b_ -0.579 -_,354 -0.371 -0.397 -0.372 -0.362 -0,355 -0.36[ "3.2t2 -0.015

57 -0._26 -0.399 -0.3_1 -3._0b -0._I0 -0.%06 -0.%02 -0.387 -0._08 -0.301 -0.011

_ -0._!2 -0.3_7 -0.381 -0.%06 -_,_08 -0,403 -0.395 -0.381 -_.398 -0.297 -0.00% "_
3_ -_._03 -0.395 -0.377 -0,%02 -0._0_ -0.%01 _0.393 -0.373 -3.39% -0.289 0.00%

oJ -C._28 -0._LO -0.397 -0.399 -0._12 -3._18 -0._t2 -0.383 -0.618 -0.328 -0.0t9

Leftt_ f_inner flap, outer surface

_1 0,297 -C._ -0.172 -0.289 -3.238 -0.279 -0.373 -0._18 -0.363 -3.291 -0.029

02 C.I_ _.33b -0.01_ -C.238 -0.315 -0._12 -0.335 -0.3_0 -0._31 -3.268 -O.Ott

o3 u.7_ 0._0 C.lb_ -0.1_3 -0.3_9 -0.4|6 -_.288 -0.307 -0.%29 -0.2b0 -0.050

o_ 6.9B7 U._28 0.253 -0.I02 -0.321 -0.17_ -C.021 -0.I_8 -0.319 -0.12_ -0.017

65 0.7U2 0.75_ 0.65_ 0.bl[ -0.2[8 -0.1C_ 0.239 0.127 -0.05_ -0.087 -0.037

6O 0.9_& 0.75% C,166 0._9 0.162 0.01% -0.226 -_.Z82 -_.383 -0.297 =0,03_

_7 _.905 0.8o7 G.610 0._93 0.ZI0 -0.178 -0.362 -0._0 -$.38) -0.318 -0.035

o• _.6_B b.599 0.631 0._0 0.D09 -0.313 -0.4t6 -0._18" -_.373 -0.316 -0,023

Left t_ fin outer flap, outer su_ace

o_ -c._c -c.110 -o.0_b -C.OCI -0.011 -3.056 -0.085 -O.lbb -0.212 -_.215 -0.029

?G -C.i97 -O.l_? -0.062 -0.02b 0.015 3.028 -0.003 --0.069 -0.082 -3.056 0.037

71 -0.163 -6.1_8 -0._9 -0.013 0.0[8 0.039 -0.007 -0.081 -0.099 -0.091 0.033

72 -_.193 -0.L_3 -0.C_7 -_.02_ 0.C03 -0.C05 -0.0_8 -_.38t -D.072 -O.O?C 0.0_9

73 -C.19b -0._3_ -C.079 -_,03_ _._01 -0.00_ -0.04_ -0,317 -0.06_ -_.060 0,051

I_ -V.ZL3 -0.L51 -0._O_ -0.059 -3.325 -0.C_0 -0.096 -0.129 -0.13ff -3._22 0,025

LeR t_ fin, inner surface

_9 _._#3 -_.t_9 -0.22_ -0._0 -0,_18 -_.%06 -0,278 -0,383 -3.389 -).2_5 -0.029

Ce_er fin, left surface

77 1-0._,l -c.5311 -0.o311 -0.6311 -0.631 -0.63| -0.63| [ -0.531 -3.631 -3.629 -0.6337o -3._33 -0._33 -0.033 -0.533 -0.533 -0.635 -0.633 -C.533 -3._35 -0.633 -0.637

Body

7V C.L¢o 0.J_l -0.02_ -C.096 -3.183 -}.292 -0.373 -0._22 -0._51 -)._78 -0.091

uO J.Oi_ -C._61 -0.123 -0.17_ -0.215 -0.2_2 -0.261 -0.273 -D.295 -D.32% -0.130

di C.i13 0._99 0.0_2 -0.02_ -0.093 -3.151 -0.214 -0.276 -0._28 -0.369 -0.085

o2 -0.331 -0._3_ -0.123 -0.022 0.086 0.190 0.286 0.387 0._93 0,589 0.663

d3 O._Ge C.3_I 0._16 0.5_2 0.67_ 0.80_ 0.922 1.3%_ 1.155 _.255 -0.730

OO0OO
0O 00
0oooo
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 0 ° - Continued

(d) M=1.80, _=0 b

•oo@@
oo eo
•oooo

ooele

el•

:-:':

eOe

go•go

6••o6

e

•000•

ooo0•
• • Q
• •

000•0

% at-:a

_=-4.1°I_=0.I° ]_=4.3 ° [ct=8.7°]_=13.1°la=17.6°l_=21.9°l_=26.1°l_=30.5°l_=34.6°l_=38.8e

Right elevon flap, lower surface

i -0.322 -0.516 _0.300 -0.301 -0.309 -3.224 -0.103 0.002 3.341

2 -0.324 -¢.327 -0.302 -0.325 -0.}31 -0.332 -0.332 -0.338 -0.342

5 -0,320 -0.31o -C.300 -0.309 -0.323 -0.311 -0.319 -0.295 -0.330
4 -0.353 -0.350 -0.325 -0.323 -0.343 -0.340 -0.195 -0.355 -3.569

5 -0.328 -0.329 -0.309 -0.323 -3.334 -0,334 -0.332 -0.342 -0.350

b -0.32_ -C.318 -0._9_ -0.309 -0.329 -0.334 -0,330 -0.335 -0.340

7 -6.330 -0.531 -0.311 -_.317 -0.}34 -_.334 -0.334 -0.344 -3.350

d -0.320 -0.325 -0.302 -0.317 -0.331 -0.334 -0.332 -G.343 -0.350

9 -0.3_o -0.320 -8.300 -0.301 -0.329 -0.33_ -0.326 -0.317 -D.330

0.III 0.074

-0.322 -0.309

-0.509 -0.303

-0.346 -0.311

-3.324 -p.311
-0.309 -0.303

-0.325 =0.317

-0.320 -_.311

-0.295 -0.289

Right elevon, upper surface

IG -0.330 -0.5_I -0.5_I -0.317 -0.334 -0.33% -0.336 -3.342 -0.350

II -0._26 -0.325 -C.302 -0.317 -0.331 -0.334 -0.334 -0.343 -0.353
12 -0.320 -0.320 -0.300 -0.307 -3.329 -0.33_ -0.321 -C.317 -3.330

I_ -0.353 -0.345 -0.327 -0.329 -0.343 -0.349 -0.365 -C.379 -3.379

14 -U.328 -0.329 -0.309 -0.323 -0.334 -0.334 -0.334 -G.342 -0.350

15 -0.320 -0.308 -0.29% -0.309 -0.309 -0.365 -0.365 -0.367 -0.373

16 -0.Z91 -0.298 -0.294 -0.503 -0.270 -C.230 -0.227 -C.id7 -_.i57

17 -0.355 -0.350 -0.302 -0.137 -0.005 -0.092 -0.119 -0.372 -3.321

18 -C.341 -0.333 -0.290 -Q-Q8_ _.)07 -0.076 -0.1_7 -0._8_ -3._35

-0.32b -C.324

-3.322 -0._11

-3.293 -0.289

-0.357 -0.361

-_.324 -0.315

-3.J_0 -0.342

-0.118 -0.068

3.041 0,.135

0.037 0.129

Right elevon, side surface

o3=3.5. o 9,o29,13.,io2 oo1.io.4,131.3o93ooo20 -0.37_ -0.368 -0.27_ -0.183 -3.321 -0.078 -0.025 0.337 3.J03 3.174 0.2_5

Right elevon well, left surface

21 -0.378 I-C.372 -C.257 I-0.175 I -3.123 -0.072 I -0.016 1 0.353 1 0.121 3.197 I_ 0.288

Right elevon well, right surface

22 -0.36b I-0;370 -0.2_I I -0.173 I-0.123 -0.072 j-0.014 I 0._54 1 3.130 0.209 0.302

Left elevon, lower surface

23 -0.341 -0.3_I -0.255 -0.170 _0._25 -0.072 -0.014 0.05_ 3.125

2_ -C.341 -0.227 -0.207 -0.158 -0.121 -0.072 -0.021 3.345 3.1i3

25 -0.35B -C.248 -0.220 -0.158 -3.123 -0.078 -0.C23 3.041 0.137

2b -0._5b -0.252 -0.211 -C.156 -0.133 -0.092 -3.0_1 0.317 0.082

27 -0.341 -C.246 -0.209 -0.165 -0.133 -0.088 -3.041 0.319 0.382

28 -0_268 -6.2_C -0.185 -0.154 -0./17 -3.07_ -0.021 0.339 0.I0_

29 -0,2_I -C.217 -0.165 -0.152 -0.I17 -0.076 -0.027 3.331 0.082

50 -C.243 -0._21 -C.lb9 -C._5¢ -0.129 -3.094 -0.051 G.302 0.370

_l -0.241 -6.2_ -0.178 -0.154 -0.106 -3.074 -0.021 0.34_ 0.115

32 -0.237 -0.25| -0.156 -0.15C -0.[21 _3.0_2 -0.02_ 0.359 0.113

33 -G.243 -0.198 -0.1_4 -0.165 -3.144 -O. lO9 -0.068 -_.021 _.037

34 0.278 0.112 -0.091 -0.243 -0.247 -_.189 -0.173 -3.21d -0.258

35 0.278 0.132 -0.091 -0.210 -0.249 -0.247 -0.268 -3.200 -0.278

50 0._7_ c._5 -0._ -0._9_ -0._ -o._9 -0.266 -_.27_ -_.289

Left elevon flap, upper surface

_.205 0.288

3.179 0.255

3.176 0.261

3.154 0.236

0.150 0.224

0.174 0.246

0.144 0.22_

3.144 0.236

D.193 C.267

9.195 0.288

3.117 0.222

-0.311 -C.352

-3.303 -0.352

-3.311 -0.340

37 0.274 0.128 -0.II0 -0.214 -0.201 -0.299 -0.288 -0.299 -3.311 -0.336 -0.326

30 C._20 0.3_2 0.2;0 0.001 -0.282 -3.243 -0.185 -O.1S5 -3.239 -9.278 -0.57_

59 0._99 0.390 0.297 -0.030 -0.253 -0.226 -0.222 -0.205 -0.2_ -0,2_7 -0.299

40 L.50_ 0.392 6.248 -0.069 -0o24[ -0.259 -0.268 -0.275 -0.2_8 -3.297 -0.293

_I I._4_ 1.439 1.43C 1.427 1.428 1.426 1.424 1.42_ 1.423 1.421 1.424
_2 -0,_69 -0.445 -0.445 -0.447 -3.44T -0.447 -0.447 -3.449 -0.%_5 -0._53 -0.449

4_ 0.4_5 0.549 0.170 -0.085 -0.247 -3.236 -0.247 -0._55 -3.255 -3.275 -0.268

_5 0.453 0.341 0.2_I 0.284 0.24T -3.075 -0.III -0.181 -0.25,2 -3.274 -0.241

_o 0.506 0.589 0.290 0.315 0.351 0.080 -3.026 -0.073 -0.I14 -G.IgC -0.268

4_ 0._26 C.522 C.217 0.270 0.293 0.078 -3.063 -3.1a3 -O. Ib7 -0.218 -0.282
_8 0.3_9 0.310 0.311 0.353 0.305 0.230 0.180 -0.093 -3.169 -0.231 -0.247

_9 0._03 0.3_T 0.385 C.4_8 _.332 0.276 0.166 -0.121 -3.225 -_.264 -0.288

50 0._24 0.3_1 6.300 C.34C 0.212 3.179 0.029 -0.3_I r9.135 -3.274 -0.321
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TABLE IV.- COEFFICIENTS FRCM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF RL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 0 ° - Continued

(d) M = 1.80, /3 = 0 ° - Concluded

Cp at:

Right tip fin outer flap, inner su_ace

bl -0.203 -0.210 -0.221 -0.236 -0.259 -0.255 "C.255 -0.261 -3.264 -0.253 -0.223

52 -0.543 -0.329 -0.308 -0.3IL -0,317 -0.303 -0.31l -0.30[ -3.291 -0,270 -0.241
5_ -0,343 -0._29 -0.306 -C.311 -3.317 -0.307 -0.315 -0.301 -0.297 -0.276 -0.258

5_ -0.33_ -G.329 -0.319 -0.311 -0.319 -0.313 -0.319 -C.309 -0.305 -D.278 -0.268

D_ -_._3_ -C.329 -0.3Z7 -0.3[3 -0.323 _0.31i -3.319 -0.309 -0.307 -3.280 -0.268

Righttipfm inner flap, inner surface

5o -0.3Z4 -G.318 -G.302 -0.300 -0,319 -0.300 -0.286 -0.305 -0.301 -3.268 -0.251

_l -C._g -0.329 -0.315 -0.315 -0.323 -0,3C9 -0.32[ -0.3li -0.307 -3.282 -0.266

_ -0.339 -V._29 -0.315 -0.315 -0.321 -0.305 -C.317 -3.309 -3.307 -0.280 -0.26_

5_ -0,335 -0.324 -0.313 -0.3li -0.317 . -0.300 -0.309 -0.307 -3.305 -0.278 -0,262

oO -0.3_9 -C.339 -0.319 -C.321 -3.329 -3.315 -0.319 -0.313 -0.313 -0.282 -0.268

Leftt_ fin inner flap, outer surface

bl -G.OI6 -C.tt9 -0.257 -C.232 -0.263 -0.300 -0.309 -0.319 -0.323 -0.317 -0.284

oZ C.034 °C.ICO -C.257 -0.29_ -3.327 -0.336 -0.356 -0.325 -3.313 -0.313 -0.297

o_ C.L4_ i 0._37 -0.199 -0.'294 -0,321 -0,331 -0,346 -0.321 -0.3l? -0,311 -0.291
O_ L.205 -0.206 -G.228 -0.331 -0.282 -0.2_9 -0.245 -0.2t3 -0.252 -0.297 -0.291

o) G.55o U.2Z_ -0.072 -0.247 -0.245 -0.2Q3 -0.247 -0.208 -0.295 -0.299 -0.276

oo C.Z07 -O.Obi -0.2_2 -O.CI3 -0.069 -0.108 -_.144 -0.251 -3.320 -0.321 -0.284

07 _.oTb _._G5 -0.083 0.061 -3.104 -0.220 -0.237 -0.28_ -0.315 -3.319 -0.282

08 O.ooo 0._95 .0.354 -0,017 -0,251 -0.278 -0,294 -0.3L3 -$.317 -3.305 -0,282

Lefltipfinouter flap, outersurf_u_e

b_ C.O_o 0.081 0.091 0.084 0.047 3.009 -0.010 -0.023 -3,321 -3,043 -0.052

70 0.00_ C.O_3 0,066 0.074 0.374 3,082 0.089 0.077 3.375 3,076 0.080

71 C._O 0.050 0.075 0.088 0.092 0.102 3.089 0.075 0.073 0.068 0.062

7Z -_.011 0.321 0_043 0.051 0.053 3.057 0.062 0.073 0.084 3.093 0.Ill

73 -C.Ol4 O._io G.03_ _.0#3 0.049 0.055 0.069 0.391 3.084 0.097 0.122

T_ -C.320 -0.302 0.017 0.0_6 0.030 0.028 0.046 0.3_ 0.338 0,045 0.062

Left t_ fro, inner surface

l_ -C.149 -C.258 _11[11[-0.298 -3.331 -3.356 -3.371 -0.381 -0.373 -3._61 -3.365 -0._7_

Centerfin, left surface

77-0._37-0._37-0._391-0._37-0.44l-0.,41-0:4391-0._37t-3.433-0.437-0.43778 -C.439 -0._i -C.4_3 -0._39 -0._39 -3.439 -0.439 -0._39 -0.435 -3._39 -0.439

BOdy

79 0.I18 6,060 -0°002 -0,061 -O, ll_ -0.164 -0,206 -0.235 -0.256 -0.276 -0.299

ou G.O3C -0.U_5 -G.cgl -0,131 -0.145 -0,156 -0,171 -0.185 -3,198 -_.218 -0.225

81 C./L1 _.JDo 0.CC2 -C.048 "0,394 -3.1_3 -0.191 -0.231 -0,266 -0.295 -0.315

dZ -0.i62 -0.115 -0.0_6 C.024 0.094 0.164 0.240 0.316 0._07 0._94 0.589

33 0.21_ C.3ZZ C.42o 0.5_7 3.675 0.809 0.937 1.365 _.184 _._96 1.393
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVON GAPS; E CENTER FIN, 0 e = 0° - Continued

(e) M = 1.80,8 = -6 °

Cp at:

:=,101o=0,o1oo,3o 1o=.1°lo=.6°i =0!,°18o,61°1 ==o5°18=.6°1o03,,°
Right elevon flap, lower surface

,0.2_8 --0.26_ _0.257 --0.268 --0.292 --0.280 --0.288 --Ce_82 --0.105 _.084 Illl _.102
-0.258 -0.270 -0.255 -0.278 -0._32 -0._ -00_2 -0._3_ -0._25 -0._21 -0.30_

3 -G.258 -0.272 -0.2_5 -0.274 -0.303 -0.288 -3.309 -0.311 -0.299 -0.300 -C.282

-0_270 -0.2_2 -0.2o_ -0.28_ -0.319 -0.301 -0._32 -0.3O7 -0.270 -C.356 -_.327-0.250 -0.272 -0.259 -G.278 _0.323 -0.29_ -0.332 -0.3_ -0.332 -0.325 -0.319

0 -0.250 -0.268 -0.259 -0.2?8 -0.299 -0.288 -0.305 -0.335 -_.336 -0.329 -0.331

71 -0.260 -0.274 -0.2o_ -0.290 -G.317 -0.309 -0.1323 -0.3@0 -0.33d -0.329 -0.325

8 -0.250 -0.2cb -0.262 -0.288 -0.313 -0.317 -0.321 -0.338 -0.3}2 -0.323 -_.319

9 -0.2be -_._o_ -Q._b6 -0.290 -0.299 -G._07 -C.303 -0.332 -0.332 -0.323 -0.319

Right el•yon, upper surface

10 -0.2o0 -0.27_ -0.270 -0.299 -0.317 -0.307 -0.323 -0.3_0 -0.3_ -0.329 -0.327

11 -0.250 -0.2o_ -0.259 -0.317 -0.313 -0.309 10._21 l -0.33_ -3,_321 -0.323 -0.319

12 -0.250 -0.2b_ -C.270 -0._01 -0.299 -0.321 -0.303 -_.332 -0.332 -0.323 -0.319

13 -0.27_ -_.28_ -0.272 -0.29_ -0.319 -0.307 -0.313 -0.355 -0.3§5 -0.3bC -0.360

t_ -0.25b -G.270 -0.297 -0.288 -0.325 -0.303 -C.338 -0.338 -G.332 -_.325 -0.319

15 -0.230 -0.27_ -0.273 -0.29_ -0.3_6 -_.323 -C.365 -0.330 -0.335 -3.356 -0.354

i10 -0.180 -0.220 I-0._0 -0.261 -0.259 -0.303 _0.20b -3.179 -g.156 -3.127 -0.082

17 -0.269 -0.28_ -0.28_ -0.210 -0.02_ -0.098 0.007 -_._32 -_.053 0.011 _.113

I18 --0.27_ -0.20_ -0.2_7 -0.183 -0.02_ -0.C76 C.032 i-0.053 -0.0_1 3.013 O.ll3

Right elevon, side surface

t_ 01_2 0_3 I 025_ i 023_ 0208 -0.226 -0.181[-_.t,i-o._5,[-_:., [-o.c,ZO -0.3bO -G.3#O -0.33b -0.235 -0.078 l-9.1_0 -0.0[0 0._73 0.1#3 _.232 0.325

Right elevon well, le(t surface

21 -0,.3_0 -0.3_2 I-0.3_0 I-0.222 -0.068 -0.13_ 0.001 I 0._77 ]l 3.137 I 3o239 I 0.338

Right elevon well, right surface

22 -0.380 -0._ ;:0.330 ]-0.21_ ]-o.es_ -0._2_ c.003 ] 0._77 ] 0.13_ _.2_ I 0.3_0

LeR elevon, lower surface

23 -0.350 -0.34o -0.319 -0.I76 -_.068 l--o'l_ O.O01 lo.3_I 0.1_ 0.23_ 0.319

2_ -C.350 -_.371 -0.21b -0.177 £_.082 -0.136 -O.Ol_ 3._1 3.137 0.222 0.309

25 -G.350 -C.371 -0.21G -0.173 -3._82 -0.134 -0.018 0.361 _.137 ).226 0.319

23 -0._52 -0.371 -0.212 -O.17g -0.090 -0.136 -0.03_ 0.03_ :.112 0.197 0.294

27 -0.352 -C.369 -0.2_I -0.187 -0.09_ -_.I_0 -0.041 0.321 0./01 _.168 0.255

2_ -0.371 "0.27_ -0.212 --0.179l --0.088 --0.I_0 --0.030 0.03_ 0.110 0.187 0.270

29 -0.365 -0.276 -0.223 -0.I_5 -0.092 -0.I_2 -0.03_ 0.03_ 0.I_6 0.172 0.255

30 -0.340 -0.2_1 -0.222 -O.tB5 -D.099 -0.144 -0.043 _._21 _.085 O.lbO C.261

31 -6.232 -0.2_I -0.196 -0.1_9 -0._96 -_.152 -0,030 _.0_2 2.128 ).212 C.296

32 -0.235 -0.167 -0.t_7 -0.183 -0.129 -_.175 -0.063 0.013 0.097 0./91 0.294

33 -0.2_7 -0.210 -0.208 _0.1B1 -0.113 -3.152 -3.063 -0.308 0.0_ 0.111 0.195

3_ -0.009 -0.I13 -0.III -C.21_ -0.268 L0.2N7 -0.288 -_.29b -0.290 -J.298 l -0.282
35 0.026 -0.078 -0.097 -0.20_ -0.255 -0.220 -0.27o -0.293 -0.282 -_.288 -0.292

36 0.1_7 -0.008 -6.11_ -0._7 -0._90 -0.230 -0.301 -G.303 -_.339 -0.317 -0.323

LeR elevon flap, tipper surface

37 0.170 O.OGe -0.183 -0._89 -0.317 -0.247 -0.321 -0.329 -_.332 -0.342 -0.340

3_ 0.397 0.393 -0.127 -0.198 -3.259 -0.251 -0.175 -D./75 -3.189 -0o2_9 -0.274

39 0._5_ 0.12o -0.0_2 -0.179 -0.179 -0.210 -O.Og8 -0.155 -0.158 -0.210 -0.251

_0 0._2 0. I03 -0.09_ -0.I_8 -0.179 -3.191 -3.144 -0.197 -0.195 -3.23b -0.263

41 1._21 1._25 1.425 1._25 1._28 1._20 1.426 1._29 1._2b 1.428 1.430

_Z -0._45 -0._51 -0._51 -3._9 -0.#53 -0._53 -0._59 -O._r -_._? -0._51 -0.457

• 3 -0._7 -d._51 -0.453 -0._9 -0_7 -0._68 -0._59 -3._53 -_.#53 -3._5_ -0._9

6_ 0.318 0.007 -0.109 -0.177 -0.177 -D.153 -0.202 -0.238 -0.238 -0.2_2 -0.247

_5 0.5_I O.'tll 0.2u2 -0.039 -0.20B -9.003 -0.250 -C.251 -3.275 -0.2_1 -0.267

• o O.bO9 0o_8 0.172 -0.102 -0.189 -3.118 -0.27# -0.313 -G.28_ -3.23_ -0.2_0

_7 0.518 0._20 0.151 -0.1_8 -0.181 -0.251 -0.295 -0.319 -_.298 -0.259 -0.2_7

• _ 0.5_0 0._51 0.5_7 0.612 0.022 0._77 -0.176 -0.313 -0.307 -0.309 -0.319

_9 0._05 0._06 O.b31 l 0.719 -0.177 0.138 -0.283 -0.]_ -3.329 -0.350 -0.329
3_ O.S_G _._53 G.b07 0._ -0.2_5 -3.032 -0.332 -0.371 -_.3_ -3.3_6 -0.3_0
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8e = 0° - Continued

(e) M = 1.80, j9 = -60 - Concluded

Cp at:.2

_a = -4.1° = a = =

Right tip fin outer flap, inner surface

5L -0.200 -0.210 -0.22b -0.239 -0,267 -0.232 -0.264 -0.27% -0.269 -0,257 -0.242

52 -0.358 -0.350 -0.323 -0.319 -0.313 -0.271 -0.307 -0.309 -0.273 -0.263 -0.263

53 -0.358 -0.3_C -0,321 -0,307 -3.315 -0.275 -0.309 -0,307 -0.27b -3,263 -0.267

_ -0.3_ -0,327 -0.3_8 -0.292 -0.309 -0.273 -0.305 -0.315 -0o28% -3,273 -0.275

55 -0._2 -0.323 -0.328 -0.288 -0.309 -0.277 -0.307 -0.315 -0.286' -0.273 -0,275

Right tip fin inner flap, inner eu_ace

5o -_.3_1 -0._09 -0.299 -0.267 -0.275 _0.251 -_.276 -0.288 -0.242 -0.228 -9°247

_7 -0.352 -0._0 -0.328 -0.305 -0,309 -0.271 -_.303 -3.323 -0.282 -_.273 -0.275

58 -0.3_ -0._3_ -0.32_ -0.301 -0.309 -0,271 -0.305 -0.319 -0.28% -0.27_ -0.213

59 -C.33o -6.325 -0.323 -0o29b -0.307 '-0.271 -0.303 -0.301 -_.280 -0.259 -0.263

o0 -_.352 -0.3_ -0.330 -0.311 -3,319 -0.28| -0.309 -0.311 -3.288 -0.276 -0.275

Left tip fin inner flap, outer surface

oi -0.212 -0._9_ -0.297 _ -0.303 -0.315 -o.zT_ :d_313 " _1_-..=_._f_--r=_i _ -o.329
62 -0.0_3 -O._IZ -0.301 -C.3_ -0.3%8 -0.308 -0,350 -0.3%5 -0.329 -3.329 -0.317

o3 j.i8_ 0.398 -0,280 I-_.329 -0.3%6 -0.312 -0,350 -0.3%% -0.329 -0.327 -0.321

o_ -G.G_8 -0._23 -_.297 _-0.3_0 -0.309 -3.35_ -3,256 -0.280 -0°29b -3.309 -0.294

05 _._0_ 0.D15 -0,2_2 -0.317 -0.232 -0.326 -0.260 -0.321 -0.317 -0.311 -0.313

b6 -}.138 -j.Z_7 -_.28o -0.296 -0.113 -0.128 -0.268 -3.323 -0,340 -0.3%8 -0.366

u7 O.LCo -0._3 -_.121 -0.088 -0.152 -0.003 -C.295 -0,311 -_.329 -3.335 -0.379

o_ _.275 0.178 i-0.25b 0.II_ -0.272 -3,013 -0.307 -0.313 -0.323 -_.323 -0.354

Left tip fin outer flap, outer surface

69 _.. _ _:._ 0.,*I I 0.200 0.166 0.108 0,150 C.09_ 0.078 3.368 I 3.059 0.043

70 C. i'.7 0.io0 0.1_5 0.161 3.193 0.199 0.201 0.206 0.206 1 3.196 0.210

;i ,_.17o O.lu7 _.192 0.197 0.205 3.21_ 0.211 0.205 0.206 3.192 0.1')2

12 O. i'_3 O.l _.o C.lb5 0.162 0.172 0.177 0.188 0.191 0,210 0.225 0,239

7_ ¢.1_0 O.t_ 0.I_5 0.I_5 0.170 0.155 0.190 0.208 3.223 0.227 0.237

7___ 0.110 0./12 C.118 0,123 0.I_,3 0.146 0.155 0:15_ 0.Ib5 0.1655__ - 0_.169__

Left tip fin, inner surface

,5  -o. 9o-0.2 5.-0.329i-0.319-0.30 i-0.31 i-0.323 I-0.329i-0.335
"(_ -C._70. 1-0.3.29 -0.330 -0.302 -:3.358 -0.335 -0.369 .1 -_).353 -0.353 -0.356 -0.364

Center fin, left surface

77 _0. 351_0. 37i-0..7 _0. 18i_0. 29 i-0. 37i-0..7 i-0. ,9
7_ -0.'+_L I-_,_9 -0._,.47 -0._,39 -0.%39 -0._0 -0.%33 -_.'_ . -_-_.3v -_._,39 -o.439

Body

79 0.18'* 0.127 _.070 0.015 -0.086 -0.026 -0.126 -0.16_ -0o198 -0.216 -0.236

80 =.[35 -0.32_ -0.0_6 -3.123 -3.16_ -0.f3 _, -0.172 -0.195 -0.209 -3.228 -0.2_9

al o._.b G.oc_ : -o.o3_ -_;. o78 -o.170 -O.llO -o.213 -0.26_) -0.303 -0.311 -0.331

_2 -C. 158 -0._92 -0.049 -0.009 0.090 0.050 0.16 _• 0.235 0.311 0.394 C.481
•_ _).>2_ (_._v'_ _.427 0.5_6 0.806 3.682 0.93__.- 1.08_ 1.I?I 1.279 1.381
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TABLE IV.- COEFFICIENTS FRGM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 0 e = 0 ° - Continued

(f) M=1.80, #=6 °

Cp at." -

0 ot = 38.8'

Right elevon flap, lower surface

i0Y
_38

338

292

336

340
-0.350

Right elevon, upper _rface

LI -0._38 -c.321 I _336 I-0.361 l-0.352 I -3.350 I-0.330 -0.340

12 -0.33,_ -0.317 1_4 0.3_0 I-0.340 I-_._3_ I-0.344 I-0.3_,z I -_.3:17
13 -o.33_ -o.317 [_ [-o._ 1-c.38_ [ o._8_ I-°'383 I -e.369

1 _, -0._3_ -0.32o 1_360 I-0.363 I-O._S5 I -0.3_8 I-3.3_z I -c.340

z_ -o.]_,, -0.503 t _-o.38_ I-O.383 1-o._1 I -o.3_1 [-_.3_7 I -o._

1_ -o._¢ -o.3o_ i_o._4_ I-O._o_ I-_.17_ [-o.x4S i-_.1o? [-o.o71
-o.3o_ -0._,,,, 1__._6_ i-_._ I-;.3_ I 0.023 1 0.104 l o._e
-0.334 -0.319 -0 08. _ -3.173 -0.16_ -0.119 _L_O_._O6bZ 17:)_30__5_.077 j 0_I76. -

Right elevon, side surface

I._ _67 -3.135 -3.ZOZ -3.0_3 -o. 028-

l C.195

Right elevon weU, left surface

_i __,i,TC

Right elevon well, right surface

• -, Z
0.Io7 I -,?,.142

25 1-0.239 I -0.19o .0.107 l -0.1,,4

26 I-O._3Z I-C.ZC2 o.17z ]-O.L_,_,

21 i c._s_ i-o.zo4 o.zz5 i-o.14_
28 i-o.zzc i-C.1o9 0.1o7 I-0.14_

_ C l --O'_CO I --Oleo _ l 0 " [ _ _ i -o,14,,
_1 [ -0.204 l-0.194 • "0.19b I -0.159

33 I-o.zo_ l-0.1_7 0.1o5 [-0.1,,0

3_ I o.,,17 I o._5 o.161 I-O._75
_5 I o._z [ c.z_8 c.1_ 1-o.1o5

_7 _.&_5 C.136 I-0.093

Left elevon flap, upper surface

_7 0_0.00_ --0._24 -0.3_5 -0._95
0._ I o._al I 0.019 I-0.093

___o_s I-0.101
_._ I o.1o_ I _.co5 I-C.ll_

_ I__ I-o,_1 I-o.445 1-0._47
_ 1__-0.44_ I-C._,4t

_.Z_ I-0.c5_ I-0.236

I o.34_ I o.35_ I _.344 I o._5
__ o._ I o._ I _.31_ I o._so

__ I _*_ I °'_° I o.351
0.351

Left elevon, lower surface

0 .zzs

D.195

.C.2_7

l._2g

0.4_7

0 .r+47

0.285

0.20b

0.177

O.llg

0.177

0.311

0.231

-O.Bll

-0.332

-3.309

-0.30T

1.429

-0.4_5

-0.447

-3. 332

-0,03A-

-3.1_3

-0.193

0.053

0.113

-0.315

-r,. 332

-0. 332

-0.323

1.427

-e.447

-0.4_,7

-0.269

-0.259

-0. 261

-_.271

-0.207

-0.236

-o.257
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 0 ° - Continued

(0 M = 1.80, /3 = 60 - Concluded

® Cp at:.2

Righttipfinouterflap, innersu_ace

51 -0.193 -C,17b -0,216 -0.232 -0,244 -0,255 -0,234 -0,269 -G,267 -0,253 -0°240

_ -0,327 -0,293 -0,31_ -0.323 -0,525 -0,32[ -0,259 -0,329 -0,331 -0,329 -0,321

53 -0,_29 -0,2_7 -0.3t5 -0.325 -0,325 -0,321 -0,269 -0,329 -0,333 -0,325 70,3|[

54 -0.3_0 -0.307 -0,319 -C.323 -0,32? -0,323 -0,281 -0,331 -0,331 -3,335 -0,327

55 -O,_B_ -0.2qS -0.317 -0.329 -0,32? -0,325 -0,283 -0,331 -0,333. -0,338 -0,320

Righttipfininnerfl_,innersu_ace

Do -C.3_7 -0._93 -0,303 -0,323 -0,321 -3,321 -0,271 -0,327 -0,309 -9.321 -0,298

5r -0.329 -0.297 -9,319 -0,329 -0,33i -3.327 -0,283 -0,331 -0.33_ -_,335 -0,323

5d -0.329 -0.297 -0,319 -0,329 -0.329 -0.325 -0,281 -0,331 -0,335 -0.331 -0,325

39 -O.}Z_ -0._97 -0.319 -0.32? -9.325 -0.323 -0.277 -0.331 -0.333 -0.329 -0.321

o_ -0._4C -0.307 -9.325 -0.331 -0.327 -0.329 -0.289 -0.3_3 -3.336 -0.348 -0.340

Left tip fin inner flap, rater surface

eL 0.040 -0.022 -0.[0_ -0.I89 -0.189 -0.251

02 _.30_ G.[Z2 --C.Ob5 -0.197 -3.269 -3.325

03 O.oll 0._48 O.Ob_ -0.158 -0.271 -3._23

o_ 0.779 0.3_5 O,Od8 -0.I_5 -0.290 -0,179

ob 0.952 C.775 0,N39 -0,071 -0,234 0,057

oo L.o_O 0._04 -0.102 0.IC2 0.206 -0.113

u( 0.9_2 O. IO0 0.1Sl 0.2_8 0.322 -0.168

o_ U.(�i 0.=92 .0.505 0.i_0 0.II_ -0.268

o_ -0.090

IJ -C.iL7

?I -C.u�'t

72 -0.123

7_ -0. I23

7_ -C.L33

-0_234 -0.288 -0.290 -0.267 -0.288

-0.299 -3.3_3 -0.298 -3.274 -0.288

-0.291 -9.329 -0.296 -0.267 -0.284

-0.188 -0.261 -C.257 -3.2_7 -0.267

-0.066 -0,220 -0,253 -3,214 -0,276

-0.129 -0.28J -0.309 -0.319 _0.329

-0.188 -0.302 -3.B00 -0.321 -0.321

-0,250 -0,309 -0.302 -0.317 -0,321

Lefl tip fin outer flap, outer surface

-6.020 -0.020 -0.001 -3,311 -0,038 -0,058 -0.395 -0,102 -0.121 -0.133

-_.302 -0.051 -0.061 9.312 _.0C5 0.005 -0._33 -0.040 -3.33& -0.048

-0.0_2 -0.028 0.009 0.02_ 3.007 0.003 -0.03_ -0,040 -9.036 -0.077

-0.0_2 -0.0_ -0.015 -0.015 -0.028 -0.011 -0.340 -0.021 -0,040 -0.143

-O.uoC -0.049 -0.024 -0.017 -0.028 -0.005 -0.03_ -0.013 -0.067 -C.152

-0.QoO -3.067 -0.0,0 -0.031 -0.0_5 -0.034 -0.06_ -C.040 -0.I_I -O.186

LeR tip fin, inner surface

_5 _._ -0.,_ I-0.170 I-0.238 I -0.2_} -0.303 -0.29; -0.3',0 -0.309 -0.294 -0.296

70 -¢o51_ -6,169 I -O.21Z ] -0.292 J -0.292 -0.350 -0.319 -0.302 -3.3_,0 -9.317 -0.336

Center fin, left surface

7( -0._5 -0._00 ] -0._35 ] -U._,37 j -0._,39 I -0.4.37 -0.4.00 -0._3_ -0,039 -0.4.41 ] -0.4.39
7J -0. _-_9 -J. _,0% -0._9 -0.r*39 -D. 4.41 -0.4.39 -0.402 -0._39 -3.,.39 -3._4.1 -0.4.39

Body

19 &.009 0.361 -0.0_ -0.096 -0. L66 -G.2Z0 -0.23_ -0.295 -0.311 -0.333 -0,352

80 C.J4.l 0.005 -0.0_7 -0.125 -3.166 -0.189 -O.17b -0.2_ -3.228 -3.24.7 -0.282

Ol 3.17_ 0.14.3 0.007 0.009 -0.34.6 -0.092 -0.t13 -0.187 -0.222 -),2_7 -0_27_

_2 -O.ZJ7 -U.[28 -0.0o7 0.028 0.117 0.212 0.333 O._Ofi 0.499 3.594. 0.696

03 C.211 0.337 0.42_ 0.5_2 0.bO5 3.802 0.945 1.359 1.1.79 1.289 1,3_0
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-16 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6e = 0

(g) M:2.16, _:0 °

? -0,236

Right elevon, upper surface

Right elevon, side surface

2:) 0.276

Right elevon well, left surface

2L -0.272 -3.2O8 " L3.Igl -0,129 T C.300

Right elevon well, right surface

Left elevon, lower surface

24

_8

29

- 6

Left elevon flap, upper surface
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVEN GAPS; E CENTER FIN, 0e = 0u - Continued

(g) M= 2.16, _ :00 - Concluded

._ Cp at:

; ,:-3.1 ° 1_=1.1 ° ]a=5.3 ° ]_:9.6 ° [a=;4.o°i.=Is.4°la=zz.8° a:26.9°[u=31.2°[(l=35.4°l_=39.5(

Right tlp fin outer flap, inner surface

51 -0. I:_2 -0.163 -0.170 -0.184- -0.18O -0.186 -0.190 -3.201 -0.195 -3.17 _• -0.156

52 -0,240 -0.2_2 -0,231 -0,238 -0,231 -0.223 -0.227 -0.227 -0.225 -0.208 -0.184

53 -_.242 -0,242 -0.233 -0.240 -0,233 -0.223 -0,227 -0,227 -0.227 -0,214 -0.193

54 -0.2_2 -0.242 -0.236 -0.240 -0.238 -0.227 -0.233 -0,233 -0,233 -0.22I -0,201

55 -0.242 -0.2_2 -0,230 -0.2_2 -0.238 -0.229 -0.233 -0.23_ -0.239 -3.225 -0.203

Right tip fin inner flap, inner surface

50 -0.2_2 -0.230 -0.231 -0.238 -3.229 -0.221 -0.227 -0.229 -0.229 -0.212 -0.186

5}. -0,242 _0. _-_+4 -0.233 -0.2,_2 -0.235 -3.225 -0.229 -0.233 -0,233 -0,219 -0.201

5_ -0. 242 -0.-;-_* 70.233 -0.2_2 -0.233 -0.225 -0.229 -0,233 -0.233 -0.219 -0.197

39 -0.2'e2 -0.2_ _+ -0.23i -0.240 -0.231 -0.225 -0.229 -0.233 -0.233 • -0.217 -0.195

_)0 -J.2=*4 -0.24o -0.240 -0.242 -0.240 -0.227 "0,233 -0.235 -0.235 -3.223 -0.203

Left tip fin inner flap, outer surface

Ol -0.030 -0.I_3 -0.201 -0.216 -0.214 -0.223 -0.233 -0.233 -0.233 -0.221 -0.205

62 0.0_,0 -0. J96 -3.18_) -0.231 -0.233 -0.24.0 -0,255 -3.229 -3.229 -0.229 -0.212

b3 O. _id 0.184 -0.I_I -0.227 -0.235 -0.238 -0.250 -0,223 -0.220 -0.227 -0.220

64 0.iii -0.J04 -0,191 -0,212 -0,255 -0.210 -0.154 -0.182 -0,203 -3,204 -0,203

b5 0.32_ 0.122 -0,049 -0.195 -0.216 -0.152 -0.122 -0.195 -0.190 -0.20_ -0.212

60 0.0_4 -0._20 -0,206 -0.21_ -0.088 -O.lOl -0.212 -0.24.4. -0,255 -0.253 -0.263

o}. 0._22 0.)79 -0. I _.b -O.lO0 -0.019 -0.116 -0.208 -0.24_ -0.250 -0.249 -0.265

od _._29 0.187 O.14b 0.032 -0.120 -0.204 -0,225 -0.24-2 -0.248 -0.24-9 -0.255

Left tip fin cuter flap, outer surface

09 0.113 C. [ _5 0.097 0.075 0.055 3.0_5 0.033 O.02a 0.031 0.04-2 0.0_8

70 0.0,02 0.371 _.082 0.082 0.088 0._96 0.095 0.L01 0.106 3.117 0.116

71 O.O}.b 6.3d2 0.090 0.099 0.101 3.104 0.099 0.099 3,108 3.119 0,112

72 0.J3o O. 3"_-3 0.050 O.ObO 9.067 3.079 0.086 0.09}" 0.II0 3.13_* 0.129

73 0._,3,_ 0.J_3 0.0_'* I 0.058 0.0O5 0.079 0.088 0.103 0.112 0.138 0.118

7',, 0.029 0.034 0.041 ] 0._5 0.345 0.060 0.073 _.383 0.082 0.100 0.073

Left t_) fin, inner surface

75 -0.I12 -0._0 I -0.20d , -0.223 -0.227 -0.218 -0.225 ] -_0.235 [ -O. 242 -0.235 -0.229

7o -C.152 -0.__20 [[-0._25 -3.2_b -0.2_2 -0.2=,2 -0.250 ]1-0.253 -0.257 -0.253 -0.259

Center fin, left surface

t_0.304-0. 04-0. 04.0.300-0.30 I-0. 0, -0.30,1-0.20,-0.304-78 -0.2_ -0._04 -0.30_ -0.30_ -0.304 :0. 300 -0.. 30_ -3.304 -0.,306 . -0.296 -0. 304

Body

19 0.115 O. l_bO 0.013 -0.030 -0.077 -0.109 -_.137 -0.158 -0.171 -0.180 -0.201

d3 3.3_5 -0._0o -0.05_ -0.094 _0.I13 -0.I18 -0. I_3 -3.141 -3.152 -0,155 -0.!69
di 0.I02 0.05t_ 0.015 -0,020 --0.364- -0.I01 -0.139 --O.Ib9 -0.188 -_.197 --0.218

_2 -O.ilo -O.Jo0 -0.00o 0.058 0.120 0.194 0.266 0.355 0. _44. 3.54-_ 0.633

_3 0.2_2 0.3,_3 O. _,5o 0.579 0.705 0.84-0 0.980 1.116 1.'238 1,3_3 1. _._9
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND QONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELE_'ON GAPS; E CENTER FIN, 5e = 0 u - Continued

(h) M = 2.16, _ = -6 °

_ Cp at: o__"_

Right elevon flap, lower surface /

_ _.163 -o._9_ o.o7_.o45 -o.oos

_.. -0.251 I-0.214 I-0"208 I-0.,93
4 _0.233 1-0"24_ I -0"244 _.231 1_0.z_i I -_.251 1 -0._25
5 I_22_ I-0._5 I,-0.242 _.z_7 I-_.251 I-0.24_ I-0.2_s
o _ I-0.238 l-0.238 I-0.248 _. a.261 1 -3.257 I-_)'263 1 -0.285
T I_ I -°'229 1 -°'2_c I-0.244 __ I-_'240 I-0.244

9 I-0 2L. 9 l-0.2,_k- -0.229 -0.2_-4 -0.250 __ l -0.244

Right elevon, upper surface

11 I-O.Z,,4 1-o.233 1-o.22_

I -0.2_4

J._ I-0--023 I-0.Z27 I-0.235

zo I-0.I_ I-0._ I-0.227 _0.0_2 I-_._32 1 0.00_ I
I_ I-0.23_ I-0.z3_ I-0.238 __ I-0.0_ I _03_ I _._0_ I

-0o22_ I -0.227 -0.12o

Right elevon, side surface I

I
19

20 0_./76 0.257 C.339

Right elevon well, left surface

21 _ 266 0 356

Right eleven well, right surface

,_2 0._

Left elevon, lower surface

2_ -o.zo_ -0.24_ -0.244 -0._o __ _ _.1_ _.2_ ]--_-fs-_-.

z_ I-O._-0.2_ I-0.178 I-0.i48 _ -0.0_5 0.02_ I 0.388 I 0.161 D.245 ] 0.334

-0.043 0.013 1 C.3_1 I C,.137 0.212 | 0.2';6

 .o4, c.o1 , o'21o| o. 85
-0.041 0.013 1 O.Ot5 1 0.1_.5 0°225 | 0.304

_._ I-o.I_ I-o.I_2 -_.o_3 _.oo_I o.o_ I _.i_, _._1210"28_
30 I-0"2=_- l-c.z_ I -°._z_ I -0,i_8 -0.052 I 0.0_B I 0.11s _.184 l 0.2_4

_i I-0"2z3 I -0"212 I-0.I_8 I-0.148 -0.0_,9 0.00.9 I 0.002 I 3.141 c.229 | 0.326

32 I--0.2.12 I-0.201 1 -0.1_8 I-0._52. -0.G79 0.034 1 3.333 1 3.114 0.210 | 0.307

_-. I-,_ I-o.zs_ -o.c64 o.ois I o._33 I o.o_ _.15_ /°'zzs

-_.193 0.227 I -o.z_O I -0.2_ -0.2_ i -0.255

-.,-8 -0. _ -0.07 -0. 48 -0.182 0°2].8 _ -_).255 L_-0.259

Left elevon flap, upper surface

- 0 • 266

-0.233

-0.255

1.633

-0.310

-0.315

-0.178

-0.173

-0.156

-0.205

-0.225

-C.250

-0.244

54



TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND _ONTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6e = 0 - Continued

(h) M = 2.16, _ = -6 0 - Concluded

Right tip fin outer flap, inner surface

-0.208 -0.203 -0.187 -3.i78 -0.160"

-0.225 -0.223 I -0"20_ I -0*235 I -0.208

-o.2_s -0.2231-o.2o6l--O.2toI-O.212
-0.227 I-;).22_ I-0.212 I-0.2t4 I-O.n6
-0,229 -_,231 -0,212. -_,2i_ -0,216

Right tip fin inner flap, inner surface

_7 I--_.2o8 I-_.2_ I-o.214 I
_. " I-_.2o8 I-O 2.12 I-O.214.

_. - I-c.242 I-0.22'_ I-0.225 I_23 ] -D.200 [-_.20_ I-0.2081

Left tip fin inner flap, outer surface

0_7 -0.225 -0.22g -0.240 -0.223 -0.229 -0.233

_1 233 I.-0.240 I-_.2_8 I -_.236 I-0.233 I-0.233
6_ I _1 "236 I -0"2_'2 I -°'242 I -_-227 I "0-220 I ..0.227
___0.240 l-0.21s I-.%2].2 I-3.223 I-0.227
_',0 I-0.22g I-0.20_ I -,_.]s7 I -:).]88 I-0.203
__ _-_ I-0.248 I-0.288 I-_.2_,2 I-_.2_,t, I -'0.257
_I 1-02. 84 I -0.2_s I -0.2_,01 -_.2',2 I-0.223
o_ -_.2_8 1-0.2_2

Lefttipfinouterflap,outersurface

Left tipfin,innersurface

7_ .r_._._.

Center fin, left surface

' - °7

Body

_z O, 530
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TABLE IV.- COEFFICIENT8 FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH.UNSEALED ELEVON GAPS; E CENTER FIN, 6 e = 0 ° - Continued

(t) M = 2.16, /3 = 6 °

cp =t:

.,.,oi=.10,ot==,.,o  .epi.=,.oOF=".'°1o--,°I°= I==-.,°1a=,.,o
Right etevon flap, lower surface

1 -0.253 -0.253 -0'.257 -0.227 -0.192 -0.068 -0.06_ -0.372 -3.09_ -0.0_9 -0.066

2 -0.268 -0.270 -0.268 -0,268 -0.259 -3.261 -0.261 -0.259 -3.255 -0.2_4 -0.240

3 -0.26_ -0,268 -0.2_ -0.2o5 -0.255 -3.242 -0,259 -0.2_1 -0.251 -3.248 -0,244
4 -0.285 -0.287 -G.276 -0.27_ -0.253 -0.272 -0_274 10,265 -3.2_6 -_.216 -0.184

5 -0.272 -0.272 -0.27_ -0.27_ ,-0.261 -0.270 -0.270 -0.265 _0.259 -0.248 -0.240

o -0.270 -0.270 -0.270 -0.263 -0.261 -0.270 -0.270 -0.273 -G.268 -0.259 -0.257

7 -U.Z72 -0.272 -0.270 -0.265 -0.263 -0.270, -0_270 -0.270 -0.265 -0.257 -0.251

8 -0.270 -O.Z70 -0.270 -0.265 -0.263 -0.270 -0.270 -0.265 -5.263 -3.255 -0.244

9 -0.270 -0.270 -0.270 -0.2651 -0.261 -0.265 -0.265 -0.265 -0.26_ -3.255 -0.244

_ight e[evon, upper surface

10 -0.272 -0,272 -C.270 -0,265 -0.263 -0.268 -0.270 -0.268 -0.265 -3.257- -0.--253

11 -0.270 -0.270 -0.270 -0.265 -0.263 -0.270 -0.270 -0.268 -3.255 -3.257 -0.2_4

L2 -0.270 -0.270 -0.270 -0.265 -0.261 -3.265 -0.265 -0.265 -0.265 -3.255 -0.244

13 --0"25g --0*201 --0"259 -CtZO_ -0"280 -0*2718 -0.285 -O.Z6O -0.278 -0.270 -0.261

l@ -0.270 -O.L7G -0.268 -0.265 -0.263 -0.270 -0.270 -O.ZO_ -0o26_ -G,255 -0,2_4

15 -0.270 -0.2o8 -0.268 -0.276 -0.280 -0.280 -0.280 -3.Z7_ -3.276 -0.270 -0.26l

16 -0,265 -0,261 -0.203 -0.261 -0.223 -0.158 l-0o111 -0.37T -0.052 -3.036 0.002

17 -0.255 -0.255 -0.2,0 -0.180 -0.175 -_.1_7 -0.096 -0.062 _.305 0.101 Q.184

18 -0.263 -0.265 -0.21_ -0.143 -0.165 -3.135 -0.098 -0.062 -3.308 3.377 0.165

Right elevon, side surface

,i-0.2o, -0 253i-0.2551_0.1,1_0. ,1_ .0751_0.0 0- :015I ....ZO -0.272 -0.195 -0.156 -0.154 -0.398 -0.C58 ).032 0.018 0.373 _.1_3 0.223

Right etevon well, left surface

2_ I-0._70 [-0.1_0 100.1_5 I-0.16_ 1-0.0_2 I-0.062 I-0.021 I 0.02s c.cs_ I :.1_ _.24_

Right elevon we_, right surface

_ I-0.2o_ I-_._z I -0.t_5 I -0.160 I -0._z J-0.057 I -0.012 I q,q_

Left elevon, lower surface

2_ -0.24_ -C.182 -0.150 "0.135 -0.092 -0.053 -0.010 0.3_5 0.113

24 -0._01 -0.171 -0.1_3 -0.120 -0.092 -0.059 -0.019 0.0_5 0.0_5

2_ -0.199 -0.171 -0.1w_ -0.120 -0.092 -3.057 -0.017 0.337 C.099

26 -u.193 -0.171 -0.143 -0.120 -0.096 -3.05g -0.017 0.035 0.097

27 -0.190 -0.175 -0,I_3 -C,120 -0.096 -0.059 -0.019 0,3_5 _.095

28 -0_182 -O.[d2 -0.143 -0.120 -0.096 -0.059 -0.015 D.043 0.107

29 -0.1_0 -0.171 -0.I_1 -0.120 -0.096 -3.064 -0.015 0.035 0.09_

30 -0.175 -0.160 -0.1_1 -0.120 -0.102 -0.070 -0.030 0.030 C.097

_1 -O.17a -0.I_0 -0.i65 -0.139 -0.I13 -3.070 -0.025 0.33_ 0.110

32 -0.15o -0.15d -0.i_3 -0.143 -0.09S -0.064 -0.015 0.345 0.116

_3 -0.171 -0.15_ -0.I_I rO.12_ -0.105 -0.074 -0.030 0.32_ 0.086

3_ 0.}03 0.19_ -0.025 -0.1o3 -0.208 -0.192 -0.205 -0.255 -0.25@

_5 0.320 0.196 0.011 -0.137 -0.195 -0.229 -0.238 -0,2_5 -0.261

)_ Oll�_ 0.196 01058 10.133 --0.192 --_1205 l --0.1233 -0.250 -0.259

Lefletevon flap, upper surface

37 0._77 0.172 0.08_ -0.1_7 -0,192 -3.225 -0.227 -0.263

38 0.3_8 0.279 0.22o 0.258 -0.042 -0.139 -0.195 -0.225

39 0.386 0.301 0.25_ 0.1_5 -0.07_ -0.128 -0.167 -0.180

• 0 0._5_ 0.279 0.22_ 0.068 -3.057 -0.143 -0.244 -0.25_

_1 1.632 1.033 1.633 1.633 1.633 1.63_ 1.634 1.63_

_2 -0.315 -0._13 -0.317 -0.310 -0.313 -0.313 -0.310 -0.313

_3 -0._15 -0.315 -0.315 -0.3i3 -0.315 -0.315 -0.313 -0.3t3

_ 0._21 0._54 O.id3 0.091 -0.063 -C.197 -3.197 -0.192

_5 0.28_ 0.2_0 _.22_ 0.249 0.259 3.196 0.076 -_.331

_o 0,3_0 0._7_ C._58 0.295 0.306 0.265 0.143 -0.316

41 0.281 0.228 0.221 0.252 0.285 0.241 0.121 -3.0#2

_8 0.191 0.i31 0.131 0.I_2 0.159 0.168 0.164 0.085

• 9 0.2_2 0.185 0.191 O.ld3 0.213 3.277 0.257 0.115
50 0,229 0.i90 0,198 0.159 0.206 0.2RO 3.1SR 3.3_I

_._0_ [ 5.182 0.274

3.195 0._81

D.163 0.244

3.167 0.246

G.Ib9 9.244

0.167 C.242

3.182 0.259

3.105 P.248

3.176 0.259

0.19| C.276

6.201 0.296

:.I_3 C.253

-_.253 -0.251

-5.253 -0.255

-3.251 -0.255

-3.259 -3.236 -0.248

-3.229 -0,2_8 -9.246

-3.229 -0.240 -0.251

-3.257 -0.236 -0.246

1.633 1.032 1.632

-3.323 -0.310 -0.310

-0.313 -3.315 -0.313

-G.201 -3.201 -C.190

-0.130 -0.163 -0.205

-3.098 -0.103 -0.208

-3.132 -0.182 -C.212

-3.002 -3.148 -0.205

0.311 -3.175 -0.218
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TABLE IV.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACE$ OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, _e = 0° " Concluded

(i) M = 2.16, _ = 6 0 - Concluded

Cp at:

. .3.1ol1.e .,.so .,.soIo-. o .2,.so ...,o .,.,o la--.,°1a--.,°
R_ht tip f_ outer flap, inner su_ace

5L -0.150 -0o163 -0.169 -0.i_0 -0.182 -0.197 -0.199 -0oi79 -0o190 -_.IT5 -0,154

_2 -C.Z_O -0.2_8 -0.236 -0.235 -0.223 -3.231 -0.242 -0.2_ -0.235 =3.227 -0.227

5J -0.240 -_.240 -0.2_0 -0,23& -0.223 -3.231 -0.244 -0.24_ -0.233 -0.227 -0.218

)_ -0.2_o -0.2_2 -0.2_2 -0.2_0 -0.223 -0.233 -3.2_0 -0.253 -0.258 -0.2_2 -0.2_2

55 -,3.Z_ -O.Z_Z -0.2_2 -0.240 -0.225 -0.238 -0.250 -0.255 -0.248' -0.2_6 -0.2_2

Right tip fin inner flap, inner su_ace

_o -0._0 -0.Z40 -0.240 -0.2_5 -0.221 -9.229 -0.237 -0.24_ -C.2_0 -0.227 -0.216

57 -_,Z_ -0._0 -O.Z4C -0.2_0 -0.225 -0.235 -0.246 -0.2_8 -_.2_ -0.2_0 -0.238

5_ -0.Z44 -u.2_O -0._0 -0,2_0 -0.225 -0.235 -0,246 -0.2_B -0,2_ -0.235 -0.235

5g -G.24_ -0.2_0 -0.240 -0.2_0 -0.225 -3.233 -0,246 -0.248 -0.242 -0.233 -0.23!

_O -0.2_* -0,2_2 -0,2_2 -0.2_2 -0.225 -3.235 -0.248 -0.255 -0.2@8 -0.2_6 -0.2_6

Left t_ fin tuner flap, outer surface

_1 0.I_) G._2_ -0.09b -_.I_5 -0.165 -0.210 -0.207 -0.229 -D.225 -3.205 -0.218

_2 0._0 0.3_0 -G.IO0 -0.173 -0.182 -0.2_0 -0.235 -0.24_ -3.231 -0.200 -0.218

o_ C._7_ 0,_01 0,1_4 -0.169 -0.197 -0.2_0 -0.229 -0.2e_ -0.231 -0.205 -0,214

o_ C._O 0._7_ -0.072 -0.156 -0.187 -0.207 -0.220 -0.216 -0.21_ -0.173 -0.205

O_ 0.(77 0._2 G.18_ -0.150 -0.153 -0.173 -0.222 -0.203 -0. L97 -0.L_9 -0.205

oo _.2_ O._g5 -O.t_ -0.053 -_.)14 -0.110 -0_222 -0.255 -_.2_2 -0.233 _0.225

o? _._10 0._ -0.068 0.056 -3.031 -0.1_9 -0.237 -0.249 -0.233 -0.229 -0.201

6_ _.o7_ 0._39 "0.310 0.I06 -3.069 -0.201 -0.235 -0.24_ -0.2_2 -0.22g -0.2_0

Left tip fin outer flap, outer surface

o_ -0._17 O.JO0 0.009 O,cog 0._01 -0.036 -0.048 -0.053 -3.0_2 -0.049 -0.053

70 -U.351 -O.J3_ -0.019 0.009 0.322 0.001 -3.003 -0,00_ 3.001 0,000 -0.002
?L -_._3d -U.O_b 0.001 0.026 O.02g 0.003 -0.005 0,301 0.003 -0.002 -0.017

72 -0.07_ -O.OJl -0.023 -O.OlO -0.003 -0.012 -0.012 0,001 0.007 -0.025 -0,066

7_ -0.07, -0._4_ -0.0_5 -0.012 -0.005 -0.012 -0.005 0.301 0.320 -3.055 -0,068

7_ -0.071 -¢.953 -0.03_ -0.02_ _-_.015 -3.023 -0.023 -0.012 -0._0_ -0.079 -0.085

Le_ t_ fin, inner nn_ace

_ I-_._17 -0.11_ -0._ -0.t5_ [ -3.z_5 -0.22_ -0.23_ -0.24s -0.231 -3.218 -0.227

7a ] -U._G -0._5o -0.1_0 -0.21_ [ -0.232 -_.265 -0.265 -0.257 -0.25_ -3.2_4 _-_._8_

Center fin, left surface

7, I u_o_ -o_o_ o3o2 t o_o2 I o2_1 -0.304 I -0-304 -0.30S -0.302 -0.302 -0.30273 -O.JOl -0.30_ -_._Q@ -0.36% -3.293 -0.304 -0.308 -0.}05 -Q,33_ -Q.}Q_ -0.30*

Body

7_ O.GoO O._Id -0.030 -0.0_3 -_.I15 -_.165 -0.192 -0.207 -0.218 -_.233 -0.262

_ J.Ob2 0.307 -0.0_2 -0.08_ -0.106 -0.139 -0_156 -0.16_ -0.169 -3.18_ -0.205

_I 0.17d 0.[2_ ).073 0.026 -0.307 -0.057 -0.096 -G.128 -0.1_7 -3.169 -0.186

d2 -).1_2 -0._7 -3.01_ 0._o7 O.L61 0.2_3 0.334 0._3 0.528 0.631 0.733

_ U.Z_ 0._*_ 0.453 C.573 0.705 0.833 0.974 _,_ 1.23@ 1.351 1._52
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TABLE V.- COEFFICIENTS PROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C_NTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 35

(a) M=ZSO,#=O °

00000
@Q 0S
00000

IQLDOD

ODD

LDOIQg
D • •
I •

IIO

LDLDI bO

D

QOLPO

000@

D •

olelPQ

000Q0

@@00@

00000

QOIOQ

0Q0

m C at:
.E P

Right elevon flap, lower surface

1 -0.35_ -0.335 -0.331 -0.334 -0.355 -0.368 -0.374 -0.403 -0.386 -_.3o2

2 -0.387 -0.558 -0.3_6 -0,355 -0.37_ -0.3_6 -3.399 -0._32 -3._17 -0.378

3 -0.377 -0._50 -0.2_2 0.096 0.159 0._01 -0.088 -0.213 -3.237 -0.142

-0.35_ -0._39 -0.337 -0.3_ -0.355 -0.388 -0.399 -0._28 -3.399 -3.3o6

5 -0.35o -0.539 -0.339 L0.350 -3.367 -3.388 -0.399 -0._28 -0._17 -_.376

b -0.339 -0.323 -0.3_8 -0.307 -0.38_ -0._17 -0.471 -0.376 -0.508 -3._35

7 -0.356 -0._35 -0.3#4 -0.350 -0.3T0 -0.388 -0.401 -0._22 -0.397 -0.366

8 ;-C.3J3 -0.325 -0,339 -0.350 -0._70 -0.388 -C.399 -0._30 -O._IL -0.366

9 -0.333 -O.p_ -0.3_ -0.361 -0.370 -0.392 -0.417 -0._67 -3.443 -0.380

Right elevon, upper surface

iO -0.350 -0.337 -0.341 -0.350 -0.370 _0.358 -0.401 -0._28 -0._01 -3.366

li -0,_3_ -0.325 -0.339 -0.353 -0._70 -0.368 -0.399 -0._33 -3._15 -3.368

1Z -0._33 -0._25 -0.3_4 -0.357 -0.373 -3.397 -0.419 -0._6_ -3._5i -3.384

i3 -0.36d -U._4o -0.3_8 -0.357 -0.382 -0.405 -0.409 -0._30 -0.%05 -3.370

I_ -0.362 -0.3_I -0.3_b -0.3_5 -0.37_ -3.388 -0.399 -0.432 -G.413 -3.372

15 -0._91 -0.350 -0.350 -0.357 -0.382 -0.401 -0._13 -3._3_ -0._37 -0.376

16 -0.356 -0._39 -0.221 -0.0o_ -0.019 3.0CI C.020 0.0_2 3.355 0.028

17 -0.3_8 -0.359 -0.3_I -0.3_8 -0.365 -0.392 -0,415 -0._51 -0.430 -0'.401

13 -0.335 -0.327 -0.3Z9 -0.336 -3.355 -3.378 -0.401 -0._28 -3.397 -9.359

Right elevon, side surface

19 -0._18 -0._27 ] -0.425 I -0._21 _ -0._38 I -9.428 -0.417 -0._5 -0.375 -0.337

20 -0._53 -0.191 ]]llo-_oo 0.823 3._77 3.932 0.996 1.333 1.117 1.20_

Right elevon well, left surface

2L -0.3_3 -0.3_8 1 0.5_0 1 0.659 3.802 0.9_8 1.00_ 1.105 1.146 1.128

Right eleven well, right surface

22 -C:2_ 0.390 I 0.501 I 0.559 3.869 _,75_ 0.838 C._l_ 0.952 0.9_7

Left elevon, lower surface

2_ -0,2o2 0.108 C._5_ 0.480 0.528 C.584 0.6_I 0._89 0.723 0.728

24 0.106 0.525 0.568 0.607 3._87 0.725 0.786 0.83_ 3.8_3 3.865

2_ 0.554 0.685 0.758 0.856 0.936 1.021 1.393 1.13_ 1.123

20 -0.175 0.387 0.672 0.771 Oo8g_ 0.971 1.043 1.159 1.217 1.281

27 -0.075 0.352 0.318 0.418 0.431 0,549 0.635 0.781 0.923 1.177

28 0.5g7 0._04 0._18 0._03 0.480 0.811 C.726 0.sg) 1.062 1.215

29 0.077 G.7Z3 0.705 0,7_9 0.818 0.gC7 0.996 1.085 1.151 1.157

30 0._52 0.5_1 0._87 0.825 0._85 C.737 0.799 0.853 3.87g 0,877

_l 0.512 0._81 C.435 0.%80 0.%87 0.580 0.662 0.738 5.798 0.813

32 C._14 C.500 0.37_ 0,457 0.%27 0,557 0.691 0.85_ 0.972 1,082

53 0.I_5 u.142 0.102 0.173 0,194 6.300 0.424 0.589 C.780 1.016

34 -0.346 -0._3 -0.471 -0._52 -0.492 -0.482 -0.419 -3._0_ -_.397 -0.366

35 -0.458 -0._43 -0.454 -0,425 -0.477 -0,496 -0._15 -3._0_ -3.399 -0.370

3o -O._Z5 -C._27 -0.418 -0.404 -0._55 -0.4_8 -0.407 -0._07 -:.397 -3.352

Left elevon flap, upper surface

37 -0,396 -0.404 -0.41_ -0._04 -0._11 -0.42i -Q.407 -3._0_ -3,397 -0.355

38 -0,2_I -C.0Z_ -0.357 -C.350 -0._13 -0.430 -3.432 -0.%23 -3._17 -3.372

59 -0.269 -0.308 -0.304 -0.3_0 -3.517 -3.479 -0.438 -0.428 -C.423 -3.376

_0 -0.2g_ -0.331 -0.360 -0._13 -0.531 -0.50_ -3.451 -0.432 -3.420 -0.381

41 1.2_9 1.2_9 1.2_6 1.244 1.2_I 1.241 1.240 I.Z_3 I.Z_O 1.239

_2 -0.039 -0. b39 -0.6_I -0.839 -0.639 -0.639 -0.63g -0.539 -3.639 -0.539

_3 -0._39 -C.659 -0.641 -0.639 -0.539 -0.639 -0.639 -0._3_ -01539 -3.53g

4_ -0.5_7 -0._09 -0._43 -0._51 -3.504 -0.475 -0.423 -0._03 -3.381 -3.344

45 -0.269 -0.307 -0.3&5 -0.468 -0._12 -3.498 -C.450 -0._4I -0._15 -3.375

4_ -O.Z_2 -6.277 -0.322 -0.3C_ -0.395 -0._43 -_.43_ -0.%27 -0.410 -3.358

_7 -0._57 -0.Z96 -0.33_ -O.05& -0.393 -C.393 -0.403 -0._13 -3.391 -0.3_

_G -0.258 -C.275 -O.0Z_ -0.343 -0.325 -0.321 -0.361 -3._25 -3.385 -3.315

_ -0.249 -0.300 -0.328 -0.3_9 -3.356 -0.389 -0.425 -0.%35 -_._18 -3.369

bC -0.28_ -0._2 -6.3_C -0,353 -0.362 -0.425 -0.448 -0._41 -&._E_ -0.371
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C_NTROL SURFACES OF HL-IO MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6 e = 35 - Continued

(a) M = 1.50, _ = 00 - Concluded

._ Cp at:

_=-'._°I_:-°'l°l_=4,10t_=,._oI_=1,.o°I_=-.el_=,1.,°1_=,_.o°1_=_o.el_=-._
Right tip fin outer flap, inner surface

51 -0.2o9 -0.271 -0.267 -0.272 -0.273 -0.273 -0.262 -).295 -0.251 -).243"

5L -0.428 -0.409 -0.#45 -0._33 -0.441 -0.458 -0.440 -_._3B -).344 "0.331

53 -0.430 -0.417 -0.449 -0.439 -0.4_7 -0.473 -0.446 -0._33 -0.344 -0.329

54 -0._18 -0.403 -0.449 -0.44_ -0.431 -0.468 -0.457 -0.454 -0.362 -3.329

55 -0.430 -0.411 -0.447 -0.449 -0.437 -0.468 -0.467 -0.455 -0.364 -0.344

Right t_ fin inner flap, inner su_ace

_6 -0.380 -c.555 -0.41_ -0.393 -0.355 -D.414 -0.382 -0.4i2 -0.345 -3.329

5? -0.403 -G._03 -0.4_9 -0.441 -0.443 -0.464 -0.454 -0.448 -0.360 -_.331

58 -0._01 -6._CI -0.449 -0.435 -0.439 -0._58 -0.450 -0.444 -0.550 -_.342"

D_ -O._0b -0.397 -6.447 i-C.426 -0.433 -0.448 -0.425 -0.425 -0.350 -0.334

oO -0.441 -0.426 -0.453 -0.445 -0.445 -0.473 -0.46[ -0.454 -_.358 -0.338

Left tip fin inner flap, outer surface

_I -0.077 -C.221 -0.395 -0._26 -3.389 -0.369 -0.411 -3.429 -0.4i8 -_.365

61 0.017 -0.108 -0.236 -0.428 -).443 -3.468 -0.463 -0.5t2 -D.428 -3.365

_ U.[_6 G._26 -0.0_2 -0.324 -0.402 -0.46_ -0.454 -0.498 -_.414 -).352

u4 0.265 0.376 -G.iO5 -C.435 -0.%a5 -0.402 -0.4[9 -0.277 -).251 -_.272

09 0._5 0.239 0.115 -0.35_ -0.437 -0.414 -0.320 -0.294 -0.350 -0.189

6_ 0.299 -C._6i -0.401 -0.449 -0.229 -C_3_0 -0.147 -Do)9_ ,0o2_7 &0.329

67 0.370 0.169 -0.157 -0.397 -0.300 -Q.137 -0.079 -0.134 -0.309 -0.317

b8 C.19_ "6.112 -0.036 -0.301 -0.391 -3.004 -0.257 -0.315 -C.371 -).309

Left t_ fin outer flap, outer surface

o9 0.0_5 0.:45 0.667 0.004 0.040 0.006 -0.0_2 -0.115 -0.137 -D.158

_0 -b.04_ -0.016 0.05_ 0.070 0.100 9.123 O.llO C.O_ _._b D.003

71 -C.OCS O.O2b O.ObO 0.086 0.109 0.142 0.097 0.035 -D.005 -D.036

7Z -0.0_8 -0.305 0.029 0.000 0.084 0.115 0.118 0.387 0.053 D.036

73 -0.650 -C.Dle O.OIZ 0.049 0._92 0.I15 0.112 0._75 6.050 0.028

74 -0.075 -0.&49 -0.021 0.026 0.069 0.065 0.029 -0.)23 -_.040 -0.063

Lefltip fin, inner surface

7_ -c.21_ -0._2 -0.42_ -0.4_ -0._10 -_.4_7 -0.492 -0.49_ I-0.4_ I-0.3_3
7_ -c.2_ -0._44 -c.443 -0._04 -9.545 -0._ -0._27 -0.5Z_ I -_._0_ ] -).400

Center fin, left surface

771-_.o_9-0.°. -°.°33-°.°33-0..3 i-_.033-0.027i-_..3 i..0. -_.01_7d -D.631 -0.b33 -0.035 -_.635 -0.635 -0.635 -0.629 -0.535 -3.520 -3.620

Body

_9 0.127 6.0o4 -0.017 -0.105 -0.179 -0.245 -0.303 -0.352 -_.377 -0.402

_0 -U._Ob -_.D7G -0.119 -0.141 -0._5_ -).151 -0.208 -0.24_ -0.2_9 -0.270

_I C.I15 0.051 -0.027 rO.OUO -0.143 -0.202 -0.262 -0.329 -0.373 -0._12

8_ -6.242 -O*Ib8 -_.077 0.001 0.073 0._44 0°224 0.299 0.38_ _.4_8

83 0.201 0.290 0.4_3 0.543 0.5S9 0.79S 0.923 1.04_ 1.157 |o25_

::'::
00000

0000

000

00000
O0 0

000

00000

0000

00000

O_ 000

O_ 000

00_00
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00000
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00000
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 35 ° - Continued

(b) M = 1.50, _ = -6°

o¢ . Cp at:

• = .4.4 ° _ = 30.40[ _ = 34.5 °

Right eleven flap, lower surface

i -0._o. _0.½Zl -0.327 -0.32_ -0.337 -0.370 -0.38_ -0.388 -0._09 -__24-

z -o._e -0.33z -0.33_ -o.s3s -0.3_9 -0.3_ -0.397 -0._0_ -0._13 -).334

3 -0.348 -0.300 -0.155 -0.193 -0.206 -3..162 -0.169 -0.225 ,0.24t -0.218

4 -0.361 -0.334 -0.340 -0.358 -0.347 -0.376 -0.599 -0.417 -0.428 -C.528

-0.381 -0.328 -0.54C "-0.358 -0.347 -0.376 -0.397 -0.407 -0.409 -0.313

6 -0.352 -0.334 -0.552 -0.353 -0.557 -0_382 -0.405 -0._17 -_.428 -0.309

7 -0.358 -0.532 -0.3_0 -0.558 -0.347 -0.576 -0.397 -0.407 iC._15 -).315

8 -0.554 -0.328 -0.338 -0.336 -0.945 -0.379 -0.388 -0.397 -C._Ol -3.299

9 -0.552 -0.552 -0.342 -0.538 -0.345 -0.572 -0.390 -0.399 -0.405 -2___

Right elevon, upper surface

10 -0.5_8 -0._52 -0.340 -0.336 -0.345 -0.574 -0.393 :_:_T-:C]?0_----5.-_i_--
II -0.554 -0._28 -0.338 -0.336 -0.345 ±0.370 -0.388 -_.397 -G.403 -0.299

12 -0.552 -0.532 -0.3_2 -0.341 -0.347 -0.376 -0.393 TO._01 -G.407 -0.295

13 -_.381 -0.538 -07546 -0.5W1 -0.549 -0.378 -0.401 -0.419 -0.428 -9.332
14 -0.361 -0.532 -0.340 -0.538 -0.347 -_.576 -_.397 -D.405 -0._09 -9.313

i15 -0+3_ -0.352 -0.344 -0.368 -0.578 -0.417 -0.434 -0.440 -C._53 -).554
!1o -0.352 -0._82 -0.117 -0.133 -0.161 -9.208 -0.276 -0.349 -0._8o -0.342

17 -0.5oi -0.54_ -0.554 -0.5_3 -0.362 -0.595 -0.424 -0._2 -_.442 -_.359

18 -0.542 -0.028 -0.335 -0.334 -0.345 -0.3e8 -0.388 -0._05 -3.417 -3.313

Right elevon, side surface

20 -0.381 -0.280 -0_152 0.348 ).8_I 0.967 l. ItO 1.25_ 128_ 1.272

Right eleven well, left surface

zl -o.54c l-o.zlO l-o.o1_ I 0;553 0.696 t 0.828 0.965 1.364 1.108 |-l_

Right eleven well, right surface

z2 -o.z88 -O. lZV o.151 I o.55z o.so9 l O-_Q o.81_ o._9_ 0._3_ 0.98_

Left elevon, lower surface

23 -0.26_ -0./48 0.160 0.4_7 0.512

24 -0.30_ -0.033 0.274 0.514 0.803

_D -0.319 -0.054 0._11 0.850 0.732

26 -0.381 -0.t75 0.1@7 0,875 0.885

_7 -0.317 -G.229 O.OlO 0.61_ 0.787

26 -G.240 0.401 G.505 0.0o3 0.800

29 -0.126 G.35O 0.5_6 0.748 0.872
30 -0.07_ 0.350 0._51 0.555 0.826

_I 0.309 0.3_b 0.444 0.538 0.582

3Z 0.557 0.507 0.515 0.675 3._29

3_ 0.i15 0.345 0.170 0.240 0.295

34 -O._bO -0._07 -0.427 -0.458 -0.467
35 -0,400 -0._07 -0._21 -0._38 -0._47

_ -o._g 0 -0._05 -0._08 -G.428 -0.420

0.586 0.652
0.677 0.743

0.8_7 0.954

1.041 1.153
_.772 0.795

0.990 0.971

0.954 1.033

C.687 0.743

0.631 0.666

0.948 0.942

0.351 0.521

-3.4_4 -0.411

-0.430 -0.411

-0,403 -0.405

Left elevon flap, upper surface

0.702 0.735 0.761

3.795 3.822 0.8_6

1.025 1.050 1.08!

1.22_ 1.255 1.25q

1.015 1.22_ -0.728

I._14 1.222 1.280

1.085 1.097 1.097

0.787 0.805 0.821

0.893 C.703 0.7G7

0.988 l. J04 1.008

0.720 0.942 1.145

-0.370 -0.530 -5.20|

-3.503 -0.530 -0.191

-3.301 -0.328 -0.193

37 -0.591 -0.599 -0.390 -0.409 -0.413 -0.397 -0.405 -0.561 -0_328 -0.224

58 -0.307 -On_7_ -0.585 -0.393 -0.420 -0.409 -0.4_1 -0.38_ -_.359 -0.239

39 -0.290 -0.557 -0,387 -0.450 -0._55 -0.428 -0.428 -0.380 -0.345 -0.257

_0 -O._i_ -0.359 -0.431 -0.494 -0.498 -0.444 -0.426 -0._7_ -3.545 -3.241

41 1.242 1.258 1.2_7 1.2_I 1.239 1.240 1.240 1.240 1.240 1.243

42 -0.o_3 -0.859 -0.059 -0.639 -0.859 -0.639 -6.639 -0.857 -0.859 -0.839

@_ -O.b_ -0.059 -0.639 -0.639 -0._59 -0.659 -0.639 -0.$41 -0.659 -0.63g

• 4 -0.564 -0.589 -0._41 -C.487 -0.475 -0.425 -0.59_ -0.545 -0.39_ -_.251

_b -O._U8 -0.205 -0._4 -0.4o2 -0.509 -0.4&3 -0.435 -0.3_b -0.529 -3.246

_u -0.137 -0.23_ -0.51_ -0.45_ -0._53 -0.452 -0.439 -0.3_5 -0.529 -0.239

47 -0.200 -0.206 -0.238 -0.412 -0.399 -0.366 -0.387 -0.562 -D.320 -0.257

i_ -0.16_ -0.190 -0.203 -0.2o4 -0.302 -0.356 -0.402 -0.374 -0.34L -0.257

_9 -0.097 -0.i56 -0.25_ -0.2o7 -0._64 -0.366 -0.421 -0.383 -0.345 -0.233
i50 -J.175 -0.190 -0.205 -0.2_o -3.370 -0.369 -0.429 -0.37_ -3.347 -0.237
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C_NTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8 e = 35 V - Continued

(b) M = 1.50, /3 = -6 ° - Concluded

P

C at:

._ p

= = .4.4 ° a = = = = _ =

Right tip fin outer flap, inner surface

5i -0.2bZ -0,205 -0.20T -0.204 -0.266 -0.271 -0,300 -0.265 -0.244 -0,198

_)2 -0. '_'_*5 -0.'*52 -O.N_t5 -0,41_" -0.393 -0.429 -0.439 -0.420 -0.3?6 -0.371

53 -0.454 -0._o5 -0,445 -0.423 -0.403 -0.431 -0.446 -0.%18 -0,37% -:).366

_, -0. '*o0 -u.*.58 -0._20 -0.400 -0.384 -0.414 -0.450 -0._32 -0.384 -3,375

55 -0.-¢.5d -O.k_8 -0._34 -0.416 -0.395 -3.418 -0.446 -0.422 -0.372 -3.366

Right tip fin inner flap, inner surface

50 -C._8 -G._19 -0.305 -0.339 -3.318 -0.333 -0.408 -0.422 -0.368 -0.352

57 -3,_ -0,_o -0,_0 -0,_05 -0,391 -0,4_9 -0,_33 -0,430 -0,385 -3,377

38 -0._39 -0._0 -0,_22 -0._00 -0,38_ -0.462 -0.441 -0.422 -0.380 -0.373

52 -0._ -0._3 -0._39 -0.391 --0.378 -3.418 -0.421 -0.414 -0.374 -0.362

60 -0._o_ -0,*o7 -0,_53 -0,4_[ -0,_05 -0.429 -0,477 -0.449 -0.386 -0,381

Left tip fin inner flap, outer surface

01 -0,325 -0.37_ -0,4t_ -0,_25 =0,300 -0.3_6 -0,394 -0,325 -0,300 -3,185

02 -0,120 -0.J35 -0,_3 -0,_37 -0,380 _0,398 -0,466 -0,358 -0,326 -3.112

03 0,OTt -0,33_ -0.335 -0,4_3 -3,376 -0,389 -0,_40 -0,3q8 -0,316 -3,112

o_ -b,_)83 -0._35 -0._3 -0._3 -0.4i3 -3,460 -0,495 -0.335 -3.224 -3,006

o3 0.152 -O.iOl -0._09 -O._t -0.395 -3._27 -0.456 -0.314 -0.158 3.037

Oo -O,_bC -O*_LO -0.43l -0._50 -0.314 -0.418 -0,448 -3.153 =3.178 -_,069

o? 0.1_ -0._26 -0._20 -0.429 -0.312 -0.383 -0.385 -3.1_1 -0.152 -0.044

od 3.059 -_.1_8 -0.393 -0._27 -0.355 -0.09_ -0.009 -0,379 -3.396 0.004

Left tip fin outer flap, outer surface

o_ 0,1g8 3,201 0,18o 3,1_ 0.108 0,075 0,033 -0,013 -0,03_ -0,069

13 3,117 C,142 0,159 0.1o5 0,181 0,212 0,250 0.219 0,190 3,146

7L 0.I_3 O.L/2 0.180 0.177 0.193 0.227 0.22? 0.185 O.t_O 0.102

I_ 0,107 0._28 0.15_ 0.152 0._88 0.212 0,270 0.269 3.23_ 3.189

78 0.092 0.i11 0.134 0.142 0.158 3.220 3,289 0.205 0.225 0.171

_§ C.055 0.371 0.132 0.11_ 0.135 0.175 0.181 0.147 0.109 3.052

Left tip fin, inner surface

73 -0.3q3 -C.,1_ -3.41o [ -0.4Z7 [:0._20 -0.4a5 -0.473 -0.379 -0.332 -0.252

Center fin, left surface

,7 -o.o, -0.68,i-0.6 3i-0., 5i-0. 33-0.633t-0.620-0.,081-0.63118 -0.033 -0._3J -U,O33 -0,033 -0.=_5 -0.63_ -3,633 -0,020 -0,610._L-0,63_3

Body

79 0.18_ O.lll _.029 -0.0_5 -0.097 -O.lb9 -C.223 -0.203 -0.287 -3.3_4

dO 6,317 -0.3_7 -0.139 -3,/5_ -0,175 -0,198 -0,221 -0,232 -0,252 -0,302

oL 3.082 0.335 -0.0_5 -O.Od_ -3.136 -0.208 -0.273 -3.323 -0.363 -3.416

02 -3,110 -0.120 -O,O1L -0.031 . 0,317 3.064 0,118 0,200 0.282 0.358

83 O.213 3._10 G._80 0,3_2 0,576 0.795 0,915 1,034 1,142 1,2_0

000_0
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TABLE V.- COEF_ICn_NTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CqNTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVEN GAPS; E .CENTER FIN, 8e = 35 v - Continued

(c) M = 1.50, /9 = 6 °
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• _ Cp at:

O_ _=-4.4 °1_=-0.1 °1_=4.19 I _ =8.5° I _ .... 12.9°1_ 17.5° _=21.701_=26.001_ 30.401_ 34.5 °

Right elevon flap, lower surface

I -0.3_3 -0.3_5 -0.3%8 -0.33% -3.351 -0.3%2 -0.365 -0.359 -0.353 -3°245

2 -0.409 -0.391 -0.312 -0.3o5 -3.311 -3.363 -0.398 -0.385 -0.380 -3.250

3 -0.367 -0.364 -0.339 -0.000 0.[55 3.004 -0.199 -0.[92 -3.228 _.187

-0._59 -0.385 -0.358 -0.3%2 -0,355 _0'.355 -0.380 -0.301 -0.375 -3.2_3

5 -0o380 -O.J_% -0.500 -0.359 -0.365 -_.355 -0.394 -0.38% -0.382 -_.28|

-0.3_% -0._45 -0.3bb -0.373 -0.386 -0.537 -0.483 -0._23 -3.331 -0.334

? -_.371 -0.304 -0.38% -0.349 -3.305 -3le355 -0.380 10e309 --_,3_5 -3.251

-0.303 -0.355 -0.300 -0.337 -3.365 -3.357 -0.388 -0.379 -2.38% -3.257

9 i-3.350 -C.355 -0.366 -0.369 -0.369 -D.373 -0.4i5 -0.511 -_._11 -_.Z79

Right elevon, upper surface

10 -0.371 -3.356 -0.30% -0.3_9 -0.365 -9.355 -0.380 -G.Sbg -0.318 -0.251

11 -0,555 -0.353 -0.360 -0.337 -0.355 --0.357 -0.382 -0.381 -0.383 -D.255

L2 --0._2 --0.355 --0.3Ob --0.30_ --0.3_[ --0.375 --0.419 --0.%_i -0.429 -3.270

13 -0.363 -0.364 -0.%bo -0.331 -0.371 -0.3_7 -0.380 -0.373 -0.582 -0.257

I_ -0.380 -0.306 -0.300 -0.361 -0.369 -0.337 -0.390 -0.379 -0.384 -0.270

13 -0.%03 -0.397 -0.385 -0.357 -9.309 -D.355 -0.370 -0.379 -0.375 -3.257

I_ -G.3bl -0.370 -0.331 -3.177 0.381 3.L77 0.195 0,202 _.230 3.206

17 -0.288 -0°324 -0.327 -0.3_ -0.357 -3.393 -0.511 -0.%0% -G._07 -9.290

I_ -0.320 -0.J27 -0.341 -0.328 -0.356 -0.555 -0.378 -0.303 -3._05 -0.230

Right elevon, side surface

19 -0.%0_ -0._99 -0.%03 I-0,382 -0.%05 -9.396 -0.388 -0.357 [-0.332 -3.203

20 -0.309 0,_74 0,779 [ 0.819 0.5%7 9.525 0.529 3.597 1 0.791 1.009

R_ht elevon well, left surface

2x l-c.loo I 0.579 0.634 l 0.070 0.$97 0.71_ ?.755 0.857 I 1.022 ___zQ�_

Right elevon well r_ht •urface

Le_ elevon lower surface

23 0.278 C._7 0.405 0.552 0.%90 _.553 0.622 0._8_ _.705 3,_8_

2_ 0.558 0._32 0.570 3.815 G.505 3.65,3 0.730 0._25 0.873 3o86?

25 0.095 G._57 0.698 0.722 0.712 0.751 0.817 _.985 1.102 1.125

20 0.041 0.%_I 0.800 0.583 0.527 _.558 0.808 _.195 1.03o 1.258

_7 0.280 C.137 0.409 9.271 0.255 0.303 0.38_ 0.533 3.752 1.090

28 0._79 C._�L 0.2_ l 0.2Z2 0.273 0.357 0.%52 0._70 0.952 1.219

29 0.797 C.76_ 0.599 0.554 3._55 3.55_ 3.655 0.895 1.082 1.18i

30 0.579 0.5_8 0._97 0.477 0._85 0.5_4 0.651 0.511 0.8_2 3._91

31 0.5%8 0.514 0.304 0.234 0.251 0.382 0.523 0.7_I 3._18 0.SbO

3_ 0.550 0.%o4 0,252 0.220 0.232 0.331 0.49% 3,735 0.957 1.117

33 U.lSo 0.I_I 0.037 _.037 0.106 0.28i 0.%15 0.587 2.808 1.067

3% -0.320 -0.318 -0._72 -0.471 -3._67 -3.471 -0.465 -0._9 -0.%17 -3.282

35 -0.28% -0.582 -0.453 -0._8 -0.552 -3.55_ -0.457 -0._55 -0.%17 -3.28%

_ -0.295 -6.308 -0.403 -0.%05 -0.%11 -0.423 -3.438 -0.423 -0.38% -0.284

Left elevonflap, upper surface

37 -0.228 -0.3_7 -J.397 -0.385 -0.382 -0._3 -0._09 -0.404 -3.378 -3.284

38 -0.2_ -0.318 -3.325 -0.324 -0.385 -3.373 -3.39_ -3.423 -0.39% -0.288

3g -0.280 -0.29_ -0.315 -0.309 -0.521 -0.552 -0.440 -3.%_8 -0.515 -3,290

_0 -0,278 -0.293 -0.337 -3.376 -0.550 -0.4_9 •-0.475 -0.581 -3._25 -0.299

%1 I._41 1.238 1.23_ 1.2_2 1.243 i.25% _.254 1.245 1.2_o 1.246

42 -C,_41 -0._39 -0.639 -0._3_ -0._39 -0.659 -0.637 -0._39 -0._37 -0._37

;%3 -0._3 -3._ -3.o41 -0.541 -0.543 -3.851 -3.839 -3,04i -0,53g -3,_39

:44 -_.33_ -0.357 -0.394 -0.421 -0.581 -0.485 -0.488 -3._O2 -3.412 -3.288

_5 -0.33G -0.359 -3.377 -0.375 -0.389 -0.%18 -0,449 -3.578 -0.5%7 -0.309
l_b lC._00 -0.313 -0.338 i-0.350 -0.362 -0.305 -0.385 -0.528 -3.505 -3.293

41 -_.504 -0._L3 -0.3_0 -0.337 -0.357 -0.333 -0.343 -0.351 -0.351 -D.286

4_ -G.3C% -0.313 -0.309 -0.29d -0.299 -3.394 -0,322 -0.349 -0.355 -3.288

49 -6._19 -0.325 -0.533 -0.325 -0.318 -0.315 -3.341 -0.30_ -0.372 -3.313

m_ -C.3BI -C.315 -0,352 -0.359 -0.343 -0.3_2 -0.387 -0.%Q_ -0.%|2 -0.324
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C._NTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 0 e = 35 - Continued

(c) M = 1.50, _ = 6 ° - Concluded

Cp at:.2

x=-4.4 °I_=-0.101_=4.1°j_=8.5 ° 1_=12.9°1_=I,.501_=21.7°I_=26.001_ =30.4°I_=34.50

Right tip fin outer flap, inner surface

5t -G.2_d -0.2o[ -0.26t -0.258 -0.272 -3.281 -0.287 -0.293 -0.280 -0.195

52 -C.354 -0.34a -0.371 -0.412 -0.64[ -3.614 -0.408 -0.385 -0.36@ -3.253

53 -0._b2 -0.355 -3.375 -0.4[8 -0.439 -0.4tO -0.412 -0.393 -0.364 -0.253

_4 -0.352 -0.359 -0.3_2 -0._16 -0.669 -0.422 -0._16 -_.603 -3.382 -0.272

5) -3.360 -0.3bl -0.392 -0.629 -3.439 -0.4[_ -0.418 -0.603 -0.395 -0.257

Right tip fin inner flap, inner surface

3_ -0._50 -G._3_ -0.330 -0.387 -0.@04 -0.3?2 -0.33? -0.305 -3.299 -0_2t5

_? -C.364 -0.353 -0.398 -0.414 -3.667 -0.425 -0.418 -0.391 -3.370 -3.261

58 -_.55Z -0.340 -0.371 -0.610 -3.439 -3.4[2 -0.405 -0.385 -3.357 -3.257

59 -0.300 -C.344 -0.359 -0.40_ -0.62b -3.395 -0.389 -0.378 -0.3@3 -3.253

00 -0.364 -0.30_ -0.396 -0.631 -0._@? -0.422 -0.428 -0.603 -0.386 -0.280

Left tip fin tuner flap, outer surface

oi 0.200 G.357 -O.i_? -0.310 -0.3?2 -3.368 -0.391 -0._37 -O.@OI -3.286

62 C.375 0.1_o -0.045 -0.208 -0._83 -0.634 -0.531 -0.600 -0.605 -3.286

o_ 0.531 0._22 O.tOo -0.080 -0.306 =0.602 -0.483 -0.628 -0.387 -3.286

_ o.116 0.467 O.18L -0.058 -3.281 -3.656 -0.34t -0.3b_ -3.361 -0.286

e5 0.O8L 3.003 0.362 0.170 -3.[97 -0.3_5 -0.601 -3._0_ -0.353 -3.288

oo 0.556 0._0b 0.156 -0.2/9 -3.05e -0.291 -0.301 -0.308 -3.601 -0.288

O? 0._2C 0.633 0.260 -0.036 -3.167 -3.329 -0.397 -0.39? -0,415 -3.288

ea O.J�_ 0_37 0.l_? 3.02t -0.224 -0.3_1 -0.4tb -0.639 -0.620 -3.288

Lefttip fin outer flap, outer surface

O9 -0.252 -O.LI_ -0.051 -O.OtO -0.310 -3.0_2 -0.t28 -0.209 -0.232 -3.t99

70 -0.204 -O.t5l -3.08t -0.017 0.065 3.054 -0.007 -0.086 -0.092 -0.076

It -3.I66 -O.Zt2 -0.049 0.006 0.361 0.0_6 -0.032 -0.126 -3_t2t -3.082

?Z -O.tg4 -U.t30 _0.00_ 0.002 3.353 0.038 -0.038 -0.086 -0.08e -0.211

73 -0.I92 -3./30 -0.07_ -0.000 ).357 3.040 -0.069 -0.393 -0.tOt -3.267

7.* -0.2C4 -O._g -0._03 -0.023 0.315 -3.025 -0.120 -0.15_ -O.iS& -3,276

Lefttip fin, inner surface

,, I- . 04 -0.600t_0.,02 _0. 201_0. 2 
7b -0.3_0 -3.170 -0._2_ -O.4_t -0._7 -_,550 -0.67_ -0.52_ -0.643 -0.299

Center fin, leftsurface

?l I o.o33 0._t I-0._ -o.,_t -0.a33 -0.63i -0.633 [ -0._35 ] -0._33 -3.63_?8 --0._33 --_.531 10._35 -_,_33 -0._35 -3.633 -3.635 -0.535 -0.6_5 -_5

Body

I 77 0.C37 3.3_4 -0.C2_ -0.3_0 -3.185 -0.287 -3.372 -0._20 -0.45[ -3.476

BU O.O[O -3.3)6 -0.128 -0.L79 -0.216 -3.24I -3.259 -0.276 -0.29_ -3.324
dl _5.i73 0. tOO O.OJd -0.027 -0.09t -0.1_0 -0.2[6 -0.275 -0.328 -0.370

02 -0.3_. -0.2]0 -0.122 -0.015 0.386 O.t90 0.289 0._87 0._90 0.586

83 0.204 3.3C2 0.4t8 0.547 0._74 C.800 0.923 1.04_ t.15_ _-252
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C_NTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVON GAPS; E CENTER FIN, 0e = 35 - Continued

(d) M=1.80,/3=0 °

Cp at:

6 _6.1 ° a--30.5 ° _ =34.6 c

. Right elevon flap, lower surface

-3.276

-0.326 I-0.318
0.18_ l-0.2o6
"D.317 I-0.309

-0.317 _-3.309

-0.272 ]-3.2_5

_0.309 ]-0.299

I-3.3i5 I-).3o7
-o.33_ -0.33o

Right elevon, upper surface

_.3_ -_.311 I o3os
-3.307

113 I_1 .3_8 1o322 1031_
1_-_8 i-_.3zz I 0.31l
1_3 I °-32'_ I-°-321
ll_ 1__.o4.s I o.ou_ I :,.119 I _.109
1_°'328 1-3.326 1-_.311

-3. 0

Right elevon, side surface

0 1.152

Right elevon well, left surface

Right eievon well, right surface

Left elevon, lower surface

0.04.6 0.368 _ 0.637 0.718 0.195

2_ I -°'°7° I 0.28_ 0.82_ I °-_92 I 0.=84 I 0.7_6 0.872 0.9_7 1.00_ [ I.;_I
_" I -0"l)'7 I 0.217 0.503 I 0.668 10.773 I 0.922 1.039 1.].4.8 1.23[ I 1.305

I?:_0=_1 00. 0_o, =074.3 =0_23 _0_1 1.030 _8= ,130 _127_
Z7 ]-0.052 ]-0.032 0.325 J 0.505 J 0._93 t 0.5C3 0.57b 0.b3_ 0.712 ] 0.870

28 I 0.4.88 I 0.310 0.35_. I 0.39_ [ 0._.08 [ 0._79 O.bll 0.70_ 3.827 I 1.051

29 I 0.4.51 I 0.556 0.836 I _.7_:d J 3.b03 J 0.8c6 0.975 ]..06_ 1.155 J 1.276

3o I o_51 I 0.523 o_dl I 0.652 I 3.739 I 3.792 2.860 0.932 1.003 _ 1.055

3l I 0.'+'_5 I O._b9 0.399 | 0.4.29 _ 0._35 | 0.5_51 0.660 3.751 0.850 I 0.93R

J2 I 0._,70 ] 0._3_ 0.24.,, [ 0.3_8 [ 0.336 [ 0._ 0.58¢ 0.71_ o.a_o I 1.03_
3_ ] 0.0. i-0._08 0.003 i 0.0o,, i 0.122 i 0.208 0.320 _,31 o..o ] o.7_
3,. I-0.z.72 I-0.._,,,0 o.3o_ 1-0.3,_7 I-0.363 l-0.338 -e.315 -0.311 -:_.317 l-3.32_

- 0.367 --0.35U -0.354 -3.321 -O._It -0._ U. -0.32b I-3.328

Left elevon flap, upper surface

3_ _36 -0._ --0.30_ -0.309 i-0.3_.9
3s i_o I-0._0 I.-O._Z_,I-o.3z_ i-0.33_ I-0.33_
39 I__]. I-0.3_,0 I-;.zzz 1--0.3zz I-0.338 I-0.34.z
4.04.0 I _- • , ]-_. _38 ]-0._50 I-C.324. ] -0.3L8 I-0.332 I-0.347

__24. I 1._2_ I z._z3 I z.*22 I ]..4.=_ I _._2_
4.z ]_4.3 I-o._ I-0._,3 I-0._3 I-_._4.5 I-o.*_s
4.3 [__.5 J-o._,7 I-c._,_,_ I-0._,_.._ I-o._s 1-_._,_7
4.4. I__ I-0.317 I-O.z_6 l-0.2,_2 -0.300 l-_.29_
,,.s I_z I-0._,.6 I-_.329 I-0._28 -0.3,,0 I-0.3_8
4.__1 I o,_3 I-o._z_ I-o._z_ I-o.317 I-o._17
_7 I_oo I-_._oz I-O.3lZ I-o._z_ I-o.323 I-o._z_

__L_ I_-_I,_I -:,.3,_ _3o7
_._3 I-O._2_ I-O._z_ I-o.31_ I-_.3o_
• -0.321 -0*319 -3.307
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF I'IL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 0 e = 35 ° - Continued

(d) M = 1.80, /3 = 0 ° - Concluded

o Cp at:

_ "4"1¢ Ia" 0"1° I _= 4"3° I a= 8., ° I a= 13.1°I_ = I,.6 ° la=,,°lo . oi= _0 _olo ,_o

Right t) fin _r flap, i_er su_ace

51 -0.210 -G.ZZ2 -0.211 -0.209 -0.211 -0,213 -0.218 -0.211 -0.195 -3.166

52 -C.324 -U.027 -0.339 -0.3_8 -3.3_@ -0.342 -0.323 -0._01 -0.298 -3.2_

_S -0.32o -0.3_9 -0.3_2 -0.350 -0.3_8 -0.342 -0.321 -0.315 -0.296 -0.2_
5_ -0._17 -0.321 -0.337 -0.3_2 -0.354 -0.354 -0.342 -0.333 -0.3t9 -3.259

55 -C.Jl9 -0._5 -0.3_4 -0.368 -0.35_ -0.360 -0.350 -3.338 -0.323 -0.261

Right t_ fin inner flap, inner su_ace

56 -0._03 -0.2_4 -0.313 -0.310' -0.327 -0.329 -0.302 -0.313 -0.306 :-3,25g

57 -0._13 -b.3_5 -0.3_2 -0.350 -0.350 -_.354 -0.338 _0.325 -0.309 -0.259

_d -G.311 -_._23 -0.342 -0.350 -0.350 -0.346 -0.327 -0.31_ -3.306 -0.255

5g -0.307 -0._21 -0.337 -0.3_ .-0.34_ -0.337 -0.3ll -0.313 -0.298 -3.25t

O0 -0.3_0 -C.b31 -0.34_ -0.352 -0.352 -3.3_8 -0.342 -0.338 -0.3t3 -3.259

Left t_ fin inner flap, o_ter surface

ol 0.014 -0.197 -0.29_ -0.335 -0.325 -0.309 -0.327 -0.33B -0.35_ -3.309

o2 0.0_2 -0._9 -0.22_ -0.337 -0.3_8 -0.348 -0.364 -0.38i -0.389 -3.323

03 0.232 _,077 -0.0_3 -0.267 -0.335 -0.3_8 -0.362 -0.38i -0.381 -0.307

o_ 0.193 0.012 -0.147 -0.317 -0.38_ -0.369 -0.342 -0.3_ -0.352 -0.329

05 =.42L 0.203 -0.019 -0.300 -0.366 -0.35_ -0.273 -0.228 -0.257 -0.309

Oo 0.io2 -0.170 -0.28o -0.35_ -0.186 -3.253 -0.286 -0.327 -3.3q_ -9.329

67 0._5 0._06 -0.126 -0.342 -0.238 -3.1_1 -0.160 -0.273 -0.317 -0.329
6d _.177 _.0_8 -0.076 -0.323 -0.265 -3._4_ -0.003 -0.092 -0.253 -3.327

Left t_ fin outer flap, outer surface

_ 0,0_ _.0?_ 0.085 0.081 0.350 3.018 0.008 0.304 -3.03_ -3.058

70 0.010 0.329 0.056 0.073 0.372 3.087 0.107 0.1_7 0.095 3.080

71 0._39 b._50 0.077 0.0_7 0.591 0.111 0.107 0.L07 0.072 0.0_5

72 -0.000 0.3_i 0.0_4 0.050 0.052 0.070 0.096 0.133 0.I17 O.lOg

73 -O.OC'C 0.314 0,037 0.042 0._50 0.070 0.101 0.163 0.109 0.105

7_ -b.3il -0._0_ 0.017 0.023 3.331 3.045 0.074 0.363 0.337 3.033

Left t_ fin, inner su_ace

70 -0.1_C '0.242 I -0.31_ -0.3_ -0.368 I -0.354 -0.3501-0.353 -0.360 -3.32970 -O.1L_ -_._2 -0.340 -0.30_ -3.383 -0.377 -0.389 -0.37_ -3.366 -3.350

Center fin, le_ mlrface

17 -0._29 -C._S9 -0.4_1 -0.4_1 -0.439 I-0.4_9 -0.*39 ] -0._3@ tO.N39 -3.N39

Soc_

79 _.LZ7 0.3o0 -0.00_ -0.058 -O.It4 -0.164 -0.205 -0.238 -3.259 -0.275

80 0.039 -_.037 -0.693 -0.130 -3.147 -3.155 -0.170 -0.183 -3.203 -3.218

ot _.Itl C.35_ 0.002 -0.0_5 -0.091 -0.143 -0.191 -0.23_ -0.28@ -).29_

82 -L.17_ -C.I_O -0o0_ 0°023 0o09_ 0.1_) 0°2_3 0,3_8 0o_01 _°_98

83 _.2_ C._Z_ 0._31 0.5_7 0.671 0.813 0.942 1.06_ _[87 1.298

00000
O0 O0
00_00

000

000

0_0000

OQO o

O0_O 0

tP_OOQ

Q0000

_0000

O0 0

00000

000
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6 e = 35 ° - Continued

(e) M = 1.80, _e= -6 °

" at:

Cp

=-4.1 ° . . _=38.8 (

Right elevon flap, lower surface

T--_,TTT ....
I-0.299

I-O.2O4
I-O.3O7
I-0.305

__ I-0._I I-_._28I-;.n7 j-0.328
i I"_7 I-0.303I-o.30sI-_.287I-0.295
8 I_2 I0.301 I-0.3071 _.291 I0.292
9 -0.293 -0.297

110 I _6 I -0.268 I-0.268 I -3.272 I_. 1-0.307 l-3.287 I-0.295 [
I11 I_1 °'2_8 [-°'2_6 I-3"27° I_ I-0-_09 I-0.287 I-0.2o5 I
1l__68 I -°'z_6 I-3"272 I_. 701-3.3151-_.2_ I-0.299 I
I1_ i__6 I-°'_6 I -°'274 I-°'276 1_7 I-0.3261-0.307 1-_._09 I
Ir* I °- 293I__ "27° I-°"2661-°'272 1_5 -0.8_ 1-:.3051-0.801 I
1_'226 I-°'z_ 1-°'_°3 I_ I-0.3_ 1-3.3_ I-0.315 I
1161-0_1 I. -o._o I-0.151 I-0.1_01-0.134 I_ 1-0._z I-0._3 I-n_249 I
I _ I_ _ _ I -°'2_z I -0"295 I__ 2_8 1-:)'307 1-0W299 l
lid I -'O I. _. -0.2_o -0.208 -0.270 I -3.27_ J_ J._3262b__-._.297 I-0.307 J

]Right elevon, side surface

2a L.495

Right elevon well, left surface

Zl 0.7_,_ o.9o._ I 1.35_ 1.298 I._28

• Right eleven well, right surface

Left elevon, lower surface

_ -o._IO -o.-TTT3]--0.16_ 0._18 _ _ 0.72_ 0.801 _ o.9_,, 0.95[
2* -0.2,?.7 -0.962 0.2_6 0.519 0._26 0.719 0.817 a.@12 I 3.9_9 I 1.02g 1.050

28 -0.2_,}, -0.362 0.249 0.589 3._82 0.8[4 0.953 1._93 [ 1.195 i 1.2o5 1.299

20 -0.28_ -0.Io3 C.086 0.531 0._81 3.933 1.102 1.300 I 1.392 I I._55 1.479

2_ -0.286 -O.ZO_ -0.038 0._18 0.729 1.133 1.069 0.905 I 1.0_7 I 1.20# I._39

28 -OclBb 0.002 3.35_* 0.529 0.913 1.18_ 1.199 1.100 I I.I_8 I 1.288 1.429

29 -0.189 O.O_5 0.391 0.0_8 0.816 0.900 1.001 1.19_ I 1.267 I 1.311 1.322

30 -9.1.54 0.1i3 0.373 0.375 0.655 0.717 0.821 9.912 I 0.970 I 1.01_. 1.027

31 0.235 0.377 0._55 0.573 3.635 0.6'_9 0.753 0,8"_2 I _o893 I 0.916 0.918

3_ 0.336 U.309 0._*04 0.587 0.826 0.9>8 1.122 1.129 I 1.158 I 1.19_ 1.229

33 0.301 0.306 0.070 0.I_6 0.206 0.280 0.372 0.513 I 0.868 I 5.875 1.126

3_ -0.321 -0.32_ -0.350 0.33_ -0. 350 -0.321 -0.311 -0.319 I-0.33_ I-0._26 0.321

35 -0.32i -0.32_ -0.3_2 0.834 -0.3## -0.321 -0.321 -0.325 I-O.336 I-0.332 0.342
3___6 -0.321 -0.324 -__00.330 0.324 -0.828 -0.315 -0.319 -0o3_ -0.3_2 -3.832 e.338

37

88

39

4O

_2

48

_7

).J19

).28o i-_.311 i-0._ I-0._26
:_.270 I-0.30_ 1-0.35_ I-0._36
)._:0 I-0.3_9 I-0.377 I-0._o7
L.422 1 L.'*21 1 1"z'23 1 1.423

).4_ I-_-_I-°'_ I-O._3
)._47 I-O._47 1-o._9 I-3._9
),2_o I--_)-_°7 I -o.3_'a I-o.34o
).176 I-0.2_o I-0.336 l-0.379
).135 I-0.193 I-0.305 I-0.35#
).1_ I-_._8_ I-0._08 I-0.317
_._o_ I-0._8_ I-0.I_ I-0.222
).I_9 i-o._0 i-o.220 I-3.2_

. 7 -'. _9 -0. 71 -0.296

Leftelevon flap, upper surface

0._13 -o.n7 _0.3_0
-_.3}_ _.321 -0.3_7 10._I_ I_.330
-o.3_8 -3.332 -0.327 l-0.32_ l-0.332
-0.359 -0.336 -0.327 I_O.33o I-0.355

1._2_ 1._23 1._26 I 1.425 I 1.423

-0._3 -0._43 -0._7 l-0.4_3 1-0.._
-0._5 -0.@_5 -0.447 i-o_8 i-3.448
-0.331 -0.30# -0.292 I-0.300 I-3.302

-0._5_ -3.3}5 -0.331 l-0.32_ l-O._27
-0._38 -_.3_3 -0.3_0 l-0.323 ]-0._27
-0,309 -0.308 -0.329 I-0.327 I-3.329
-0.269 -0.311 -0.300 l-a._3t i-;.336

-0.303 -0.317 -0.344 I-J.329 l-3.331

-3.296 -0.323 -0.344 -_,329 -0.329

-0.326

-3.332 I-0.338

-3.332 I-0.342

-3.33_ I-0.3_0

1.424 I 1.423

-0.443 I-0.445

-3._45 I-0.449

-3.307 I-e.307

-3.329 l-0.338

-0.327 l-0.327

-0.327 [-9.327

-0.334 l-0.333

-0.327 I-0.327

_.327
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C_I_ROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8 = 35 - Continued
e

(e) M = 1.80, _ = -6 ° - Concluded

C _:

a=-4.1° a=0.1 °l _ 4_-i a= 8"_0l_2;3"I°I_=17"6°Is=21"9°Ia=26"1°la=30.5°la= 34"6°I_=38"8°

R_ht t_ fin o_er flap, inner sur_ce

51 -0.220 -3._Z2 -0.218 -0.220 -0.226 -0.236 -0.234 -0.217 i-0.195 -0.162 -0.133

52 -3.32; -0._6 -0.3_0 -0.3_2 -0.323 -0.319 -0,308 -3,311 l -0.296 -0.278 -0.286

53 -0.32? -0.$50 -0.3#0 -0.342 -0,321 -0.323 -0,308 -0.31[ -0.296 -0,278 -0.282

5_ -0,317 -O._W -0.333 -0.331 -0.315 -3,333 -0.323 -0.325 -0,505 -0,285 -0.290

55 -0,323 -0.34_ -0.338 -0.335 -0.317 -3.33L -0.325 -0,323 -0.300 -3,284 -0.280

Rig_ t_ fininnerflap, innersur_ce

5_ -0.2d2 -0.327 -0.307 -0.2d6 -0.29_ -0.300 -0.300 -0.30_ -0.28_ -0.27_ -0.288

_? -0.325 -0.338 -0.338 -0.3_2 -0.321 -0.3_5 -0.317 -0.321 -3.302 -0.286 -01292

5d -_.325 -O._Sb -0.338 -0.3_2 -0,321 -0,317 -0.308 -0.317 -0.298 -0,282 -0.290

99 -0.321 -0.329 -0.3_3 -0.3_0 -0.319 -0.3[3 -0.302 -0.309 -0.292 -0.278 -0.286

oO -J.331 -0.350 -0.3_ -0.3_0 -0.321 -0.335 -0.325 -0,323 -3.302 -0.286 -0.292

Loft t_ fin inner flap, outer surface

o1 -_.209 -J._8b -0.321 -9.352 -0.32g -0.317 -0.317 -0.327 -0.33b -0.338 -0.333

o_ -_._ -0.23_ -0.325 -0.3_b -3.3_8 -0.323 -0.331 -0.36_ -0.36_ -0,368 -0.3_8

53 _._00 0._76 -0,005 -0.290 -0.3_8 -0.323 -0.333 -0.3_% -0.3_ -0.350 -0.368

o_ -0.013 -0.i52 -0.319 -0.362 -0.35S -0.3_6 -0.371 -0.373 -0.3_5 -0.352 -0.362

O_ 0.2GG 3.32_ -O.lob -0.306 -0.343 -0.346 -0.35b -3.375 -0.366 -0.350 -0,350

o_ -_.1_I -0._8 -0.3_ -0.356 -9.35_ -0.350 -0.352 -0.3_ -0.350 -0.355 -0,369

o? 0.0_ -O.Ib8 -0.333 -0.30_ -0.368 -0.333 -0.33? -0.35_ -0,352 -0.360 -0.371

_ -0._02 -3.Jdl -0.,315 -0.35_ -0,350 -0.217 -0.290 -0._9 -0.36_ -3.36_ -0.366

Le_ t_ fin outer flap, onter eur_ce

b9 _._3 0._I0 0.[96 0.Io3 0.I]6 0.[09 0,099 0.10[ _.0_9 0.051 0,030

70 3.14_ 3.L9s 0.179 O.IdO 0.187 0.188 0.207 3.262 0.2_7 0.227 0.210

71 u.[_O 3.i_5 0.[91 3.19d 0,200 0.203 0.219 0.268 0,255 0.19_ 0.171

72 ].i_ 3.£3_ 0.162 O._bl O.tbl 0.1o9 0.201 0.2_5 0.289 0.272 0.255

73 3._35 3._2 0.i_ 0.1_5 0.i5_ O.Ib9 0.207 0.271 0,286 9.267 0.251

1_ 0.111 O.iil 0.I15 0.120 0.132 0.1_5 O.ITb 0.209 D.191 O._b8 0.15_

LeRt_ fin, innersurface

75-0.2321-0.Z_2'0._51-0.352-3.342-0.3_b-0-3271-0"_0-0"B_0-0"3_1-0°340
?b -5.261 -_.Jl3 -0.3_o -0.305 -0._56 -0.}J6 -0._6 -0,369 -0.35_ -0.356 -0.356

Ce_erfin, leRsurface

_7 -0._39 I -0._39 -O._3g -_._39 -0.639 -O._3g -0.639 -0._3_ -0._39 r0._37 -0._37

I4 -_._39 ] -0._9 -0._39 -3._1 -0._39 -0.6_1 -0.66l -0._61 -3.661 -3.630 nO.63q

Body

79 3.188 J.IZ7 O.Ob9 0.31b -3.336 -0.0_5 -0.133 -0.106 -0.195 -0.216 -0.232

_ 3._39 -0.326 -0.0?9 -0.122 -3.169 -0.166 -0.180 -0.193 -3.212 -3.226 -0.247

81 0.069 0.012 -0.03d -0.0?7 -0.12_ -3._70 -0.222 -0.2_9 -0.302 -3.311 -0.331

32 -G.137 -3.39_ -3.052 -3.011 0.937 3.089 0.159 0.233 0.311 0.398 0,683
Aa 6.)Pg _._?, 3.4_I 0.560 0.577 0.837 0,935 l. Obl 1.[75 1.281 _.384

O0000
O0 O0
00000

000
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TABLE V.- COEFFICIENT8 FROM PREgSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8e = 35 ° - Continued

(f) U =1.80,_ = e°

OOOOO

gO go
ooOOO

ooOO oo

ooO

:.:':

ooOO_

••go

• :• •

••e••

•oo•o

•oo_

ooO

23 C.078 0.34b 0.37_

Z% 0.49% O._9b 0.537

z_ 0.531 0.200 0.582

28 0._%0 O.olZ 0.035

27 0.235 3.307 0.281

18 01%57 0.}21 0.00%

29 0.630 0._79 0.3_0

30 G.509 0.523 0.514

31 0.%10 0.297 0.207

32 0.319 _.198 0.11_

33 0.t50 -0.310 -0.051

3% -0.27o -0.293 -0._%0

36 -0.Z55 -0._19 -0.300

5o -0.255 -0._ii -0._0

® Cp at:

==,,o n , 1o ,, =,,,° ,,,o ,o o =
R_ht elevon flap, lower surface

1 -0.301 -0.280 -0.286 -0.208 -0.26_ -_.288 -0.291 -0.280 -0.266 -0.264 -0.258

2 -0.3_2 -0.332 -0.317 -0.313 -0.291 -0.317 -0.328 -0.317 -3.307 -3.313 -0.311

3 -0.319 -0.309 -0.270 0.080 -0.120 -0.202 -0.190 -0.196 -0.182 -0.160 -0.171

% -0J813 -0.2_9 -0.305 -0.282 -0.284 -0.307 -0._11 -0.303 -0.295 -0.295 -0.293
5 -0.323 -0.307 -0.311 -0.311 -0.291 -0.3]3 -0.317 -0.307 -3.297 -0.290 -0.299

6 -3.319 -0.295 -0.317 -0.311 -0.350 -0.369 -0.286 -0.299 -3.27% -3.266 -0.26%

7 -0.321 -0.313 -0.31[ -0.288 -0.286 -0.307 -0.307 -0.297 -D.285 -_0.287 -0.291

8 -0.323 -0.305 -0.309 -0.307 -0.288 -0.313 -0.319 -0.307 -0.299 -0.301 -0.299

$ -0.301 -0.293 -0.315 -0.313 -0.305 -0.336 -0.35% -0.34# -0.330 -0.328 -0.322

Right elevon, upper surface

tO -0.321 -0._13 -0.309 -0.288 -0.285 -0.307 -0.328 -0.299 -3.287 -3.287 -0.293

11 -0.319 -0.305 -0.309 -0.307 -0.286 -0.3!3 -0.313 -3.307 -0.299 -3.301 -0.299

12 -0.3_6 -0.193 -0.315 -0.313 -0.309 -0.3_6 -0.361 -0.3%_ -0;330 -0.326 -0.318

13 -0.321 -0.307 -0.311 -0.290 -0.288 -0.313 -0.315 -0.313 -0.301 -0.301 -0.295

14 -0.323 -0.313 -0._11 -0.313 -0.288 -0.313 -0.319 -0.309 -3.331 -3.305 -0.299

15 -0.3%0 -0.330 -0.315 -0.295 -0.286 -0.3=)9 70.307 -0.309 -0.303 -0.305 -0.305

16 -0.315 -0.309 -0.278 -0.136 O.ObO 0.117 0.175 0.231 0.279 0.314 0.339

17 -0.19% -0.l_7 -0.206 -0.262 -0.291 --0.321 -0.326 -0.321 -0.315 -3.307 -_.299

18 -0.266 -0.27o -0.290 -0_76 -0.286 -0._07 -0.311 -0.299 -0.287 -0.287 _70_271 ....

Right elevon, aide surface

1 0.38 0.130.2 020 0.5 03210305 03320330033 0330
2_ -0'321 I 0._0 [ 0.578 0.685 0.537 0.663 0_%90 0._%9 1[[3"635 0.80C 1.028

R_ht elevon well, left surface

21 -c.177 I 0._7_ I 0.5_0 0._67 0.645 0,703 0,7_ 0.827 I 0.921 I 1.088 I 1.2%6

Right elevon well right surface

22 I -0.039 j 0,_02 J 0.%09 0.493 0._Z6 0.719 0.807 0.897 J 0.999 J 1.090 I 1.133

Left elevon, lower surface

0._60 0.5_8 0.61% 0.682 0.755 0.831 3.88_ 0.896

0.627 0.520 0.698 0,768 :,_58 3.955 1.03% 1.071

0.025 0.62_ 0.727 0.813 0.922 I.G59 1.218 1.326

0.396 0.379 0.407 0.562 0.587 3.829 1.041 1.318

0.109 0.140 0.2/4 0.305 0.%33 0.557 3.7%_ 1.03%

0.105 0.175 3.272 0.375 0._9! 0.58_ 3.897 1.165

0.318 0.369 0.492 0.601 0.72_ 0.903 1.131 1.314

0.382 0._20 0.537 0.628 0.738 0.890 1.018 1.089

0.178 0.218 0.340 0.%53 0.563 3.73% 0.91_ 1.026

0.132 0.173 0.260 0.389 0.%93 =.289 0.95_ 1.168

0.015 0.091 0.196 0.313 0.%%2 0.588 0.783 0.993

-0.35_ -0.3%8 -0.3%6 -0.3%0 -0.3%5 -0.33_ -3.328 -0.342

-0.35% -0.348 -0.3_8 -0.336 -0.3%8 -0.336 -0.320 -0.330

-0._8 -0.326 -0.32% -0.326 -_._3 -3._ -0.301 -0,_[5

Left elevon flap, upper •urface

37 -0.237 -0._13 -0._21 -0.309 -0.295 -0.305 -0.321 -3.319 -0.328 -0.287 -0.28o

_8 -0._18 -0._45 -0.259 -0.270 -0.295 -0.299 -0.319 -_.342 -0.3%6 -0;303 -0.907

39 -0.20% -0.227 -0.2_ -0.311 -0.340 _0.3%0 -0.336 -0.3%_ -0.361 -0.336 -0.328

40 -0.198 -0._35 -0.270 -0.321 -0.365 -0.307 -0.352 --0.352 -0.355 -0.3%6 -_.359

41 i._12 /._22 I._23 1.423 I.%23 1.%03 1.423 I.%23 i.@21 1,421 1.421

_2 -0._5 -0._45 -0.445 -0._5 -0.443 -0.4_7 -0.443 -0.%%5 -0._%3 -3._3 -C.443

_3 -0.4%9 -0._9 -0.449 -C.449 -0._45 -0.445 -0.%45 -0.%47" -0._45 -0._%7 -0.4%5

%4 --0.247 -0.278 -0.302 -0.323 -0.350 -0°3%2 -0.323 -G.32[ -3.323 -0.315 -0.321

%3 -0.278 -0.292 -0,302 -0.305 -0.315 -0.333 -0.346 -0._8 -0.35% -3.323 -0.344

46 -0._7 -G.2_9 -0.263 -0.259 -3.257 -0.290 -0.313 -0._19 -0.321 -3.292 -0.309

_7 -0._20 -0.2_0 -0.253 -0.255 -0.246 -0.249 -0.253 -0.257 -0.277 -3.274 -0.294

4d -0._2% -0.234 -0.236 -0.22_ -0.230 -0.258 -0.249 -0.257 -0.280 -0.278 -0.311

%9 -0.234 -0._3 -0.259 -0.251 -0.242 -0.246 -0.263 -0.277 -0.306 -0.290 -0.307

60 -_.77l -0._47 -_.P5_ -0.259 -0.267 -0.277 -0.296 -0.319 -3.32_ -0.296 -0._I_
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C._NTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVEN GAPS; E CENTER FIN, 5e = 35 - Continued

(f) M = 1.80, _ = 60 - Concluded

Cp at:

o=_,.lolo=olot==,.3ol==3.,o1==,_.1oo=1,._olo=,1.,o(o=,_._oi_o_o._o1=_,.e]o=,.so
Right t_ fin ou_r flap, inner surface .- I

I
_l -0.214 -0.207 -0.207 -0.205 -0.220 -0.228 -0.228 -0.215 -0.195 -O.lb6 -0.1_3

52 -_.29_ -b.264 -0.323 -0.3_0 -0.331 -0.331 -0.3it -0.317 I-0.309 -0.33B -0.325

_ -0.298 -C.2bb -0.327 -0.3_ -0,335 -0.335 -0.311 -0.311 -0.298 -0o317 -0,313

5_ -0.302 -C.2_8 -0.325 -0.350 -3.346 -0.3_8 -0.329 -0.329 -0.317 -0.34_ -0.336

55 -G._O_ -E.2oo -0.33[ -0.350 -0.3_ -0.350 -0.33[ -0.329 -0.319 -0.350 -0.342

R_ht tip fin _ner flap, inner su_ace

_b -_.298 -3.270 -0.298 -0.327 -3.290 -0.296 -0.306 -0.295 -3.28_ -3,309 -0.313

67 -3._98 -0.286 -0.325 -0.3_ -0.3_0 _0.346 -0.315 -0.315 -3.309 -_.342 -0.336

_6 -_.298 -C.2_4 -0.323 -0.3_ -0.335 -0.337 -0.313 -0.313 -0.30% -3.3%0 -0.333 I

_9 -0.L98 -C._ -0.319 -0.3_0 -0.323 -0.3[9 -0.309 -0.309 -0.298 -0.329 -0.325

b0 -0._0_ -0.28_ -0.337 -0.350 -0.3_6 -0°3_ -0.329 -0.31_ -0°311 -0.3_ -0.336 _

Left tip fin inner flap, outer surface

6i C._55 _._39 -0.116 -0.26? -0.298 -0.311 -0.309 -0.329 -0.319 -0.323 -0.319

62 C._oo 0.695 -0.0_2 -3.238 -0.288 -0.335 _0.3_0 -0.3_ -0.327 -0.321 -0.315

03 6._69 b.332 0.118 0.0G3 -0.23_ -0.337 -0.3_0 i_0.343 -0.317 -0.323 -0.315

O_ C.786 C._3_ O.Gb8 -0.176 -3.296 -0.300 -0.313 -0.207 -0.255 -3.321 -0.319

05 _.o26 G._77 G.296 0.1|3 -0.296 -0.211 -0.220 -0.225 -0.280 -3.323 -0.313

60 C.bO_ C.3CI C.056 -0.286 -0.236 -3.157 -0.255 -0.302 -0.32t -3.325 -0,333

o? 0._77 G.351 0.1_9 -0.22_ -0.Z28 -0.27t -0.26[ -3.309 -C.325 -0.327 -0.333

08 C.J_O 0.Z23 C.'097 -0.[56 -0.23_ -0.275 -0.296 -_.325 -0.329 -0.329 -0.323

Left t_ fin outer flap, outer surface

09 -u. G96 -0.3_1 -0.0_9 -0.0G3 -0.009 -0.037 -0.083 -3.122 -0.126 -0.129 -0.112

70 -O.il_ -t.C_ -C.05Z 0.001 3.023 0.016 -0.013 -0.333 -0.0_3 -3.032 -0.055

71 -C.Ug_ -C.OT1 -G.029 0.G1_ 0.037 0.025 -0.019 -0.363 -3.0bb -3;0_8 -0.073

7_ -0.125 -C.$69 -0.0_6 '-C.C[l 3.302 -3.009 -0.025 -0.333 -3.031 -0.061 -0.172

73 -u.l_b -d._9 -0.05C -0.015 0.302 -0.006 -0.025 -0.040 -3.029 -3.075 -0.195

:7_ -O.L}3 -C.C9_ -O.Ob$ !-0.030 -3.019 -3.060 -0o075 -0.0a3 -3.071 -3._12 -0.212

Left t_ fin, inner surface

?_ I °'_ -c.[_ I-0.220 -0.29_ I-0.33_ -0.3,6 -0.3_2 -0.362 i-0.3_2 I-_.3- -0.32_
]___l_u_9 -C._7 -_2._],_ -_.325 t-0.371 -0.393 -0.385 -3.3T9 ]_-0,_b_3__.___L%3.325 =0_33b_

Center fin, left surface

??1-_.,39 -_.,3___.,39_0.,, _-0.,39-0.,,_ -0.,39t-o.,_ i-0.-9 _0.,39_0.,39
...Za._L_-u-_? -0._.4.9_ -.._._.__L-_._Lg_,I.=._._I -3._1 -0.4_1 ! -o._1 L.=:L_I -o._39 -0_1_

79 L.C7() t.3_o -O.03t -0.09_ -0.16_ -0.222 -0.267 -0.296 -0.31l -0.333 -0.352

8_ d.C_ -C.3_1 -C.019 -3.123 -O.t6_ -0.191 -0.207 -3.21_ -0.22U -0.2_7 -0.2BO

81 0.Io, _.I_I 0.0_6 0.012 -o.e_% -0.c93 -0.143 -O.l_ -3.220 -3.2%7 -0.272

82 -0.2_2 -0.15_ -0.066 0.02_ O.IZO 0,213 0.312 0._09 3.503 3,595 0,697
a_ ;_=v)_ _ (_.426 0.5_5 0._70 3.811 0.937 1.007 1.]83 1.291 1._9_
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5e = 35 - Continued

(g) M=2.16, _=0 ° "

Cp at:

io= . oio=,. o '
R/ght elevon flap, lower surface

I -0.223 -c.212 -0.205 -0.199 -0.199 -0.z99 -0.199 -0.198 -_.184 -0.169 r0.156
2 -0.259 -0.251 -C.233 -0.235 -3.229 -0.235 -0.242 -0.244 -0.242 -0.236 -0.227

# -C.253 -6.2_8" -0.235 -0.042 -0.137 -0.141 -0.139 -0.126 -0.105 -0.105 -0.124

4 -0.253 -_.238 -0.235 -0.220 -0.220 -0.231 -0.236 -0.238 -0.233 -0.231 -0.225

5 -0._65 -0.2_0 -0.240 -0.233 -0.229 -0.231 -0.238 -0.262 -0.236 -0.231 -0.223

o -0.24_ -0.233 -0.231 -0.2,8 -0.274 -0.268 -0.263 -0.260 -0.204 -0.182 -0.189

7 -_.253 -0.2,2 -0.238 -0.225 -0.229 -0.233 -0.240 -0.233 -0.229 -3.223 -0.216

8 -0.26_ -0.260 -0.236 -0.231 -0.229 -0.229 -0.233 -0.233 -0.229 -0.221 -0.210

9 -0.2_ -0.240 -0.2,2 -0.233 -0.246 -0.253 -0.251 -0.262 -_.238 -0.229 -0.221

Rig_ elevon, upper surface

I0 -0.253 -0.262 -0.235 -0.225 -0.229 -0.233

11 -0.2b3 -0.2_2 -0.238 -0.227 -0.229 -0.229

12 -0.2_ -0.230 -0.235 -0.233 -0.268 -0.257

13 -0.253 -0.Z_, -0.231 -0.227 -0.229 -0.235

I_ -0.255 -0.240 -0.233 -0.233 -0.229 -0.231

15 -0.259 -0.246 -0.260 -0.231 -0.231 -0.235

16 -0._44 -0.238 --0.2_6 -0.092 -0.330 _.004

17 -0.2,2 -0.229 -0.220 -0.212 -0.218 -0.233

I_ -u.242 -0.251 -0.220 -0.216 -0.220 -0.233

-0.236 -0.233 -_.231 -3.225 -0.216

-0.236 -0.23_ -0.231 -3.221 -0.210

-0.266 -0.238 -0.231 -0.225 -0.214

-0.260 -0.238 -0.238 -0.233 -0.231

-0.238 -0.260 -0.236 -0.229 -0.221

-0.246 -0.242 -0.248 -0.246 -0.242

0.061 0.090 0.141 0.152 0.1_5

-0.244 -0.240 -0.223 -0.212 -0.199

-0.260 -0.238 -0.236 -0.231 -0.223

Right elevon, side surface

'19 02Ol -0.2ol I 0.244 I-0.235 1-0.235 02,0 -°'242 i-°'266 '1-°'251 1"°'248 I °'26220 -0.Z,2 -0.203 -0.068 0.726 .726 0.844 1.0_3 1.104 1.084 1.187 1.251

R_ht elevon well, left surface

27 -0.210 -0.107 I :.273 I 0.530 I 0.558 0.763 o.9ol I 1.111 ] 1.25L 1.364 I 1.4_6

Right elevon well, right aurlace

22 -0.137 0.030 I 0._67 I 0.475 I 0._87 3.701 0.820 I 0.991 I 1.138 1.239 I t.324

Left e!evon, lower surface

23 -0.094 0.080 0.367 0.657 0.557 0.666

24 -0.122 0.193 0.511 0.554 0.b69 0.789

2_ -0.145 0.114 0.553 0.629 0.711 0.862

2_ -G.ZI8 -0.0_9 0.5_7 0.732 0.823 0.977

2_ -0.124 -0.128 0.225 0.432 0.386 0.361

_8 0._70 0.3_7 0.35_ 0.288 0.285 0.392

29 0.350 0.,56 0.598 0.732 0.849 0.883

30 0.380 0.443 6.511 0.623 0.750 0.872

3L 0.325 0._20 0.500 0.382 0._09 0.478

_Z 0._45 0.488 0.187 0.183 0.262 0.358

33 -0.062 -0.I16 -0.073 -0.01, 0.069 0.135

3_ -0.2_9 -0.255 -0.246 -0.259 -0.253 -3.238

35 -0.259 -0.255 -0.263 -0.257 -0.253 -0.242

36 -0.25g -0_253 -_.255 -0.253 -0.2_0 -0.260

0.766 0.883 0.97_ 1.062 1.107

0.923 1.067 1.138 1.199 1.249

1.036 1.19, 1.309 1.408 I.%84

1.060 1.029 1.108 1.233 1.366

0.695 0.501 3.648 0.777 0,960

0.497 0.519 0.750 3.908 1.101

0.876 1.002 1.138 1.271 1.605

0.895 0.980 1.082 1_164 1.227

0.576 0.723 0.859 0.976 1.080

0.475 0.827 0.782 0.925 1.105

0.262 0.355 0.683 0.627 0.820

-0.236 -0.240 -0,246 -0.248 -0.246

-0.236 -0.265 -0.253 -0.257 -0.257

-0.238 -0.244 -0.251 -0.255 -0.25_

Left elevon flap, upper su,rface

i
37 -0.259 -0.2_8

38 -0.180 -0.208

39 -0.[d0 -0.201

60 -0.i9_ -0.221

61 1.o3, 1.o32

_2 -U.310 -0.308

63 -0.313 -0.310

44 -0.190 -0._18

65 -0.186 -0.201

_6 -0.Io4 -0.190

41 -0.149 -0.181

_8 -0.155 -0.I04

49 -0.155 -0.171

50 -0.19o -0.205

-0.250

-0.242

-0.261

-0.2_0

1.632

-0.310

-0.313

-0.231

-0.225

-0.210

-0.210

-0.173

-0.190

-0-_94

-0.253

-0.255

-0.203

-0.274

1.633

-0.310

-0.313

-0.23i

-0.259

-0.250

--0.229

-0.179

-0.207

-0.21i

-0.235 -0.240 -0.238 -o.z6_ -0.24s -0.253" 'o.24_

-0.253 -0.242 -0.242 -o.253 -0.255 -0.253

-o.255 -0.242 -o.242 -o.255 -0.263 -0.266

-0.261 -0.250 -0.262 -0.253 -0.263 -0.268

1.633 1.635 1.629 1.529 1.027 1.629

-0.308 -0.308 -0.310 -0.310 -0.310 °3.310

-0.310 -0.310 -0.313 -0.313 -0.313 -0.313

-0.216 -0.209 _0.207 -0.208 -0.214 -0.220

-0.252 -0.262 -0.237 -0.268 -0.257 -0.263

-0.252 -0.237 -0.260 -p.262 -0.240 -0.237

-0.229 -0.235 -0.235 -0.233 -0.238 -0.235

-0.199 -0.216 -0.216 -0.229 -3.248 -0.250

-0.231 -0.2_2 -0.227 -0.229 -0.238 -0.242

-0.242 -0.242 -0.233 -0.233 -0.2_0 -0.242

-0.266

-0.261

-0.265

1.630

-0.310

-0.313

-0.218

-0.259

-0.231

-0.22'

-0.2_, _

-0.23_

-0.24t'

'7O
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL
WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 = 35 o - Continuede

(g) M = 2.16, /3 = 0 ° - Concluded

I

I C at:

u I Ps=-3.1o Is=1.1° I== Is: o.6o s=,.oo ==18.,os= Iso,.oo  1.,o
flight tip fin outer flap, inner surface

_ -G.2_o -0.2_,_ -0. 252 -0.250 -O. 249 -3.239 -O. 233 -0.23L -0.233 I -0.229 I -0.207

5_ -O.2e_ -0.2'*o -0.255 -0.252 -0.248 -0.242 I -0.235 -0.225 -0.233 I -0.23L -0.2L0

_ -u._.8 -0.2_0 -0.2_2 -0.257 -0.257 -0.248 -0.246 -0._2 -0.2_8 I -0.2#8 -0.227

55 -0.2",8 -0.2'13 -0.255 -0.255 -0.2'@0 -0.248 -0.248 -0.24_ I -0"253' I-0.250 I-0.227
l

flight tip fin inner flap, inner surface /

-_.z-3, -o.23L

-0.2',2 -0.225

-0.2_2 -0.222 1

-o.2t,o -0.222 1
-_.246 I-O.22!/

Left tip fin inner flap, outer surface

02 _.0_8 -O.iO0 -3.17_ -0.2)9 -0.2_4 -3.23g -0.242 -0.24@

6. 0.J20 0.I_9 -0.025 -0.20S -0.2_2 -0.244 I-0.242 -0.2@0
_* _._0 -O.Oi_ -0.173 -0.2#0 -0.252 -0.257 -0.257 -0.253

_5 O._lO 5.[22 -0.055 -0.190 -3.252 -0.259 -0.259 -0.253

oo I o o_5 I-0.0_5 -J.2Z5 -0.257 -0.229 -9.246 -0.257 -0.253

o? G.I_7 _._53 -0.098 -0.255 -0.205 -0.239 70.255 -0.255

$8 O._ia -O.Jib -0.10_ -0.2_8 -o._77I-O.ITI I -0.212 -0.2_

-0.2_ I-0.2_0 -0.2_1

-0.2_ I-3.24_ -0.242

-0.2_8 -0.2@_ -0.2_

-0.250 i-0.2_8 -0.2_8
-3.255 -3.250 _0.248

-3.255 L3.255 -0.248

-0.255 -_.255 -0.250

-0.255 -3.255 -0.253

_9 C.[03 O.IO0

70 O.CSI _.35o

7t 0.068 0.079 I

72 S.028 0.3_0 I

7_ 3.328 C.340

7_ O.JZ/ 0.232

Lefttip fin outer flap, outer surface

0.091 Jll0.073 0.357 3.040 0.035

3.Od_ 0.081 [ 3.087 I o ogo o.ioo
0.3_I O.Og8 I 0. I00 J O.IOI 0.I00

0.055 0.060 3.366 3.075 0.096

_o53 o355 I 0._6_ I 3.075 0.098
0.o_o o.o_o I 9._b I _,Ob_ 9.078

Lefltip fin, inner surface

0.035 O.O_ 3.025 0.020

0.I12 0.125 I 0.125 0.125

0.I12 0.II9 0.I02 O.IO0

3.12l 0.L4! I 3.i_9 I 0.142

0.125 0._47 3.149 0.145
0.09? 0.389 3.395 0.089

75 -O.LL9 l-o._s_l-o.2s_l-6.2_7 -0.2.,0 -9.239 -0,24.0 -o.z_o ] -0"240-0.255 -0.240 -0.235
7o -0.LS_ -0._.)_, -0._.59 -0.2',3 -0.257 -3.2"39 -3.257 -0.253 I -3.252 I -0.2_.6

Center fin, left surface

_ -o.;_ -o._o_ -o._o2 -o.so_ -o.so2 -3.3o_ -o.3o4 -o._ozJ-o.so_I-_.3o_l-o.,o_
78 I-0.=0o I -0._;)o I-3-30'* I-0.30s I -0.}0# I-3-;}06 I-0.:_06 I-0.,_0_ I-0-}:_5 I-3.305 [ -0.30_.
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C._NTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 6 e = 35 - Continued

01) g = 2.16, /3 = -6 °

o0o0
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C at:

P

;3.,o 5.3o ,.iol °,,. oloo,.,oI 31.,oI
Right elevon flap, lower surface

t -0.2L0 -0.197 _0.192 -0.190 -0.201 -0.203 -0.199 -0.lab -0.1Tb -0.1bT- -0.154

2 -0.242 -0._27 -0.21_ -0.212 -0.220 -0.231 -0.2_0 -O.2_b -3.2_4 -0.2_0 -q.216

3 -0,255 -0.218 -0.1_5 -0.190 -3.092 -0.027 -0..105 -0.161 -0.193 -0.188 -0.180

-0.23_ -0.221 -0.2/0 -0.210 -0.218 -0.225 -0.233 -0.2_3 -0.2_ -3.23_ -0.216

-0.233 -0.225 -0.212 -0.21O -0.215 -0.225 -0.233 -0.2_0 -0.2_0 -0.233 -0.216

6 -0.231 -C.221 -_.212 -0.210 -_.218 -0.227 -0.231 -0.23_ -0.229 -3.225 -9.214

? -0.233 -C._Z9 -0.212 -0.210 -0.218 -0.225 -0.229 -0.231 -0.221 _3.229 -0.197

8 -0.235 -0._27 -0.212 -0.210 -0.212 -0.216 -0.220 -6.221 -3.221 -0.216 -0.19q

9 -0.Z_2 -0.2Jl -0.212 -0.205 -3.216 -0.220 -0.223 -0.221 -3.223 -0.216 -0.201

Right elevon, upper surface

_0 -0.238 -C.225 -0.212 -0.210 -0.218 -0.225 -0.22? -0.231 -3.225 -3.218 -0.199

|I -0.2_2 -0.233 -0.212 -0.210 -3.21_ -0.216 _0.220 -0.225 -3.223 -3.216 -0.199

12 -0.2_1 -C.Z_G -0.2L2 -0.205 -0.218 -0.220 -0.225 -0.22_ -3.223 -0.216 -0.201

13 -0.2_1 -G.225 -0.21_ -0.212 -0.222 -3.231 -0.238 -0.2_8 -0.2_2 -3.2_2 -0.223

1_ -0.235 -0._21 -0.21_ -0.212 -0.21_ -6.225 -0.233 -0.2_2 -C.2_0 -0.255 -q.218

15 -_.235 -C.22_ -_.216 -0.216 -0.238 -0.2_b -0.255 -0.251 -0.2_8 -0.253 -0.229

1_ -3.233 -0.223 -0.1_5 -0.126 -0.112 -0.102 -0.113 -3.13_ -0.152 -0.150 -0.139

17 -0.229 -0.223 -0.212 -0.21_ -0.231 -0.2_2 -0.2_ -0.238 -0.225 -3.212 -0.195

18 -0.2_1 -0.21_ -0.210 -0.210 -_.220 -0.231 -0.238 -0.2_ -0.238 -3.231 -0%208

Right ele_oa, side surface

_9 I -0"2'3 -6"2511 -0"2611 -0"2'8 I -0"25' I -''_311 -0"235 I -0.2,B -3.2,2 -_.23_ -0.22520 -0.233 -0.2C| -0.12o 0.1o2 0.512 _.789 0.965 1.1#0 1.3_3 1.569 1.637

Right elevon weH, le_sur_ace

21 I -0.22_ -0;158 I-0.002 I 0._5 1 0;_ I 0._ 0.9_6 1.0_21 1.2_L___ 1.5_

Right elevon we_, right surface

2_'["-o._7_ -o._ ] o.15_ I o._ ] o._a2 [ o.71_ o.85_ 1._o_ __ ..... I_2.3_....... _0__

Left elevon, lower surface

23 -0,130 0,017

2_ -0,_6_ -0,311

k5 -0,188 -G,347

26 -0.220 -C.L_3

27 -_.225 -C.182

28 -_,_01 -0,III

gg -3,193 -0.313

30 -C.16? 0.3_5

31 0.172 C.3_7

32 C.2_9 0.2_b

3} -C.029 0.092

5_ -C.2o_ -0.268

_5 -0.285 -0.272

_b -0.265 -0,20_

0.217 0.@_3 0.561 0.679

0.312 0.535 0.b32 0.76_

0.25_ 0.5_0 0.571 3.812

0.078 0.561 0.72_ 3.887

-3.03_ 0.460 0.818 0.983

0.3_8 0.5_6 1,305 1,151

0.350 0..685 3.750 0.887
0.357 0.5_0 0._64 0.76_

0._5 0.511 0._10 3.67_

0.288 0.706 0.823 0.90_

0,016 0,005 0.3_ 0,187

-3.270 -0.259 -0.253 _0.2_2

-0.268 -0.255 -0.253 -3.2_6

-0.285 -O._ -0.242 -_.2_6

C,?g6 0,902 0.993 1,07_ 1,1_I

0,892 1,309 1,112 1,196 1,250

0.976 1,135 1.286 I,_I_ I,_94

1,070 1,287 I._95 1,59_ 1,646

1._20 "1.137 1.033 1.082 1.248

1.336 1._77 l,l_b 1,189 1,340

1.062 1.2_3 I,_01 1,_83 1.530

0.88_ O._g_ 1.108 1.181 1.226

0.768 0.d83 1,327 1,095 1,119

1.070 1.262 1.283 1,273 1.357

0.393 0._95 0.575 0,71_ 0.899

-0.2_2 -0.2_2 -0._2 -0.2_8 -0.2_6

-0.250 -0,255 -3.253 -3.257 -0.259

-0.250 -0.25_ -_._5_ -3._55 -0.253

Left elevon flap, upper surface

37 -0.Z_5 -C.2_5 -0.253 -0.23B -3.231

3_ -0.258 -0.251 -0.2_ -0.2_ -0.2@2

39 -0.233 -C.257 -0.263 -0.255 -0.253

_O -0.24_ -0.259 -_.27_ -0.268 -0.259

42 -0,310 -0,308 -0,310 -0,310 -0,3LO

*_ -0,31_ -C,_lO -0,313 -0,313 -0.313

_ -C.21_ -0.222 -0.208 -0.222 -0.216

_5 -0.179 -0.2_3 -0.2_0 -0.259 -0.2_

4o -C.119 -0.210 -0.23_ -0.252 -0.229

_7 -0.117 -C.20t -0o208 -0.227 -0.216

_6 -0.121 -0,143 --0,155 -0,209 -3,222

_9 -C.121 -C.15O -0.189 -0.235 -3,226

_C -0.134 -C.113 -0.217 -0.222 -0.231

-0.2_6 -0.248 -0.2_ -D.Z_8 -3.253 -0.251
-0.255 -0.253 -0.253 -0.231 -3.253 -0.751

-0.255 -0.255 -0.255 -2.258 -3.25g -0.259

-0.253 -0.255 -0.255 -0.253 -0.263 -0.263

1.633 1.632 1.633 1,630 1,631 1.631
-0.810 -0.310 -0.313 -0.808 -3.510 -0._08

-0.313 -0.313 -0.313 -0.310 -3.313 -0.310

-0.197 -0.212 -0.212 -D.21_ -3.218 -0.216

-3.233 -0.2_2 -0,2_b -0.2N5 -3.257 -0.257

-0.256 -0.239 -0.2_ -0.2_ -0.2_ -0.238

-0.223 -0.2_6 -0.2_ -3.252 -3.25_ -0.2_

-0.213 -0.237 -0.2_ -0.253 -0.250 -0.250

-0.231 -0.237 -0._ -3.2_2 -0.2_2 -0.2_2

-3.233 -0.239 -0.2_3 -3.2_ -3.24_ -0.2_6
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C_NTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 8 e = 35 - Continued

(h) M = 2.16, /3 = -6 ° - Concluded

a=_3.,oi=:i.1oio=5.3oio=,o I

Cp at:

,i

Right tip fin outer flap, inner surface

51 -C.177 -0.177 -0.155 -0.171 -0.179 -0.167 -0.162 -3.139 -_.111 -0.078 -0.038

5_ -C.2_8 -0.257 -0.234 -0.252 -0.2_2 -0.21_ -0.222 -0.222 -0.212 -0.209 -0.197

63 -G.ZSO -0.261 -0.23_ -0.2_2 -0.2_ -0.216 -0.22_ -0.22_ -0.21_ -0.209 -0.197

5_ -0.2_8 -C.259 -D.23_ -0.2_8 -0.2_6 -0.229 -0.235 -0.233 -0.220 -0.220 -0.208

_5 -0.280 -0.2ol -0.23_ -0.250 -0.240 -0.225 -Q.235 -0.233 -0.218 -0.21_ -0.197

Right tip fin inner flap, inner surface

_b -C._3 -6.259 -0.219 -0.231 -0.231 -0.208 -3.214 -0.222 -0.205 -0.212 -0.201

57 -6.2_8 -0.259 -0.23_ -3.252 -0.2_6 -0.223 -0.231 -0.229 -0.216 -0.218 -0.205

58 -_.2_6 -_.259 -0.2_ -0.252 -0.24_ -0.216 -0.229 -0.22_ -0.21_ -0.21_ -0.201

_9 -0.2_4 -0.2_7 -0.232 -0.252 -0.2_ "-0.212 -0.222 -0.227 -3.212 -0.207 -0.197

oG -_.252 -_.2ol -0°236 -0.255 -3.2_6 -0.229 -0.233 70.238 -3.220 -3.220 -0.205

Left tip fin inner flap, outer surface

6t -3.t_b -G.192 -0.213 -0.2_0 -0.233 -0.231 -0.233 -0.235 -0.237 -0.2_2 -0.238

02 -0.01_ -0.L_5 -0.1_1 -3.2_2 -3.2_6 -3.231 -9.235 -0.235 -0.2_ -3.2_ -0.2_2

_3 0.167 O.)_& -_.0_3 -0.181 -0.2_6 -0.238 -0.235 -0.237 -0.2_2 -3.2_6 -0.2_2

_ G.G3C -0.398 -3.16_ -0.2_8 -0.2_8 -0.233 -0.235 -_.2_ -0.2_6 -0.2_8 -0.2_

o_ O.L_ 0.3*0 -0.0_9 -0.188 -0.2_6 -0.233 -0.237 -0.2_ -0.2_6 -0.250 -0.2_8

_o _._0 -G.119 -3.208 -0.250 -0.2_8 -0.236 -0.2_2 -3.2_5 -_.2_8 -0.255 -0.253

b7 C.LO9 -0.331 -_.095 -0.252 -0.2_8 -0.236 -0.2_2 -0.2_8 -0.250 -3.257 -0.253
08 _.325 -0.365 -8.100 -0.252 -0.2_8 -3.236 -0.2_2 -0.2_ -0.250 -3.259 -0.255

Left tip fin outer flap, outer surface

b_ 0.234 3.219 0.213 O.t?d O.15b 3.1_6 0.131 0.130 3.167 0.148 0.123

70 _.I_2 _. _.do 0.207 0. _.8_ 0.201 0.210 0.210 0.229 3.258 3.294 0.271

71 0.L95 ¢_.1_9 0.222 0.21 _, 0.2).4 0.223 0.219 0.231 0.265 0.27_ O. 2_,1

72 0.i_6 G.i_2 0.177 0.I09 0. i76 0.190 O.Igg 3.229 0.268 _.309 0.327

73 C.l_O ¢.[_2 0.171 0.lo5 0.169 0.188 0.202 0.233 0.283 0.311 0.320

7=, 0.133 0./37 0.156 0.L_5 _,153 0.169 0.180 0.213 3.2_2 0.229 0.23-_

Left tip fin, inner surface

i-0.,.83-0.2,_7-0.233,-0.2,-0:2 71-0.2.2-0.2,
Center fin, left surface

7/ I -G._C_, I -¢.306 -0.2S3 -0.30, -0.302 -0.295 I -0.30_ -0.30_ -0.30_ I -0.30, -0.30078 -3._06 -0._0b -D.2d_ -0.30_ -3.33_ -3.295 -0.306 -0._05 -3._0_ -3.306 -0.302

Bod_

79 _.195 0.t_6 0.113 0.0_9 -0.301 -0.032 -0.070 -0.393 -0.117 -0.132 -0.1#5

66 8.353 -_._;3 -0.0J_ -0.387 -0.i13 -3.118 -0.138 -0.1_9 -3.15_ -3.175 -0.186

_i G.O_ O.JOd -0.008 -0.059 -3.995 -3.12_ -0.171 -0.201 -0.218 -0.235 -0.240

az -¢.100 -J.3o3 -3.008 0.018 0.0_6 3.135 0.197 0.278 0.358 0._ 0.530

_ &.2_ 0._0 0-_09 _._75 0.707 0.8_i 0.976 1.108 1.2_ 1.338 1.442
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_@@@@

08•@ O
@ •

•@@@•

I •

00000

00000

000

73



TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C._NTBOL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 35 - Continued

(i) M =2.16, _=6 °

00000

000

00000

:ee

0000

0000_

@OeO

@00Q

Q@

• I
00

00@0@

QOQIO

@S

00600

O00Q i

0000_

000

C at:
.E P

,=.3.1o.;o,.lOoo .3o .,.0 i =14.0oloo,.;o,o,8olo=,0.,oi o3l.,Oi =  .4ooo  .0o
Right elevon flap, lower surface

I -0.2_0 -0.233 _0.212 -0.203 -0.208 -p.212

-0.265 -O.Zol -0.24_ -0.244 -0.238 -0.248

-0.257 -G.2_2 -0.188 0.1"33 -0.I05 -0.i39

-0.257 -0.2_8 -0.231 -0.218 -0.229 -0.233

-0.201 -0.259 -0.2_0 -0.242 -0.231 -0.242

6 -0.Z55 -0.Z53 -0.242 -0.24b -0.278 -0.263

7 -0.2_1 -0.255 -0.238 -0.229 -0.229 -D.235

8 -0.259 -0.259 -3.2J8 -0.2_0 -0.231 -0.2_2

-o.a83 -G.2_ -0.240 -0.242 -0.24_ _9_7 ]

1.0 -0,2ol -0.255 -_.238 -0.229
IL -0.259 -0.2o3 -0.238 -0.2_0

1_ -9.253 -0_253 -0.2_0 -0.242
IJ -0.259 -0.255 -0.2_8 -0.229

l_ -0.2_1 -_.Z59 -0.238 -0.2_2

15 -0.270 -0.2o3 -0.2_0 -0.229

Ib -0.2_3 -0.2_2 -0.201 -D.071

il -0.137 -0.18_ -0.21_ -0.218

18 -0.193 -0.223 -0.225 -0.223

-0.203

-D.242

-0.109

-0.227

-0.233

-0.24b

-0,223

-0.233

-0.253

Right elevon, upper surface

-0.238

-0.099

-0.223

-9.229

-0.210

--0.21b

-0.229

-0.24b

-0.229 -3.221 -0.210

-6.088 -0.060 -0.045

-0.218 -3.203 -0.193

-0.218 -_.208 -C.197

-D.182 -3.154 -0.135

-0.21_ -'_.201 -0.189

-C.218 -_.20_ -0.193

-0.240 -0.227 -0.214

-0.218 J -0.215-0.229 -3.221 -0.208 -0.195

-0.23b -0.221

-0.235 -0.235 -0.225 -0.206 -0.191
-0.235 -0.242 _0.235

-0.24_ -0.2_ -0.246 -_.214 -0,201

-3.233 -0.240 -0.233 -0.229 !-0.223 -0.208 -0.193

-0.233 -0.2_2 -0.235 -0.229 -0.221 -D.208 -0.197

-0.229 -0.238 -0.235 -0.238 -0.23b -3.221 -0.208

0.047 3.099 0.159 0.22_ 0.282 0.8_6 0.413

-0.229 -0.242 -0.242 -0.235 -0.229 -0.214 -0.195

-0.229 -0.238 -0.227 -G.22) -0.218 -3.203 -0:191

Right elevon, side surface

,1-0.2o11_ :,o3-0.257-0.2, _o.25o_0.2,,1_0.2551_0.28 i-0.2o020 -_.233 200 0.588 0._7 _ _.5_25 0.396 0.455 0.550 3.839 i1 3.72 Q 0.922_

Right elevon well, left Surface

21 I -0.109 1 0._83 0._ 0.508 0.o65 0.070 1 0.751 l D.Bo_ 0._52 i 1.0_-_ I i.228

Right elevon well, right surface

2-' I-0.051 1 0:3,_, 0._7,, I 0.,,69 0.898 0.720 1 0.835 1 0._'I_ I._ ] ___,*s___L li__-___

Le_ elevon, lower surface

2# 0.05_ 0._i

i_ 0.@20 0._18

23 0.G18 &._95

20 0.365 0.5_9

27 0.131 0.2_5

28 0:_12 0.032

29 0._00 0.3_8

_0 0._05 0._9_

_l 0.255 0.17_

_2 0.092 0.071

_3 0.311 -0.073

3_ -0.231 -0.2_6

35 -0.Z08 -0.265

0._4

0.496

0.511

0._17

0.148

-0.038

0.200

0.522

0.181

0.05o

-0.075

-0.259

-0.2_5

0._57 0.5b4 0.6b_ 0.756 3.8_I
0.539 0.560 0.720 0.824 0.923

0.71_ 0.bC2 0.679 0.807 0.929

C.270 0.305 3.391 0.569 0._0

-0.071 0.0#3 0.1_7 0.247 "O.Sbb

0.02_ 0.092 0.194 0.301 0._28

0.277 0.305 0.4L5 0.539 6.579

0._22 O.@l@ 0.511 0.b27 0.7_7

C.17_ 0.21_ 0.312 0.425 0.531

0.090 0.133 0.224 0.318 0._20

-0.026 0.025 0.106 0.200 0.330

-0.255 -0.2hi -0.246 -0.244 -0.248

-0.2b5 -0.263 -0.246 -0.246 -0.251

0.917

1.016

1.05_

0.778

0. q98

0.578

0.830

D.87_

_.6_1

0.55_

0._83

-_.24o

-0.2_

30 -0.218 -0.257 -0.263 -0.253 -0.253 -0.2_4 -0.242 -0.2_5 -.9..23o

Left elevon flap, upper surface

_7 -0.223 -_.255 -0.2_ -0.238 -0.227 -0.240 -0.244 -0.24_ -C.231

3d -0._o9 -0.190 -0.20_ -0.231 -3.235 -0.2#6 -0.265 -0.261 -D.2_

59 -0.160 -0.182 i-0.210 -0.257 -3.259 -0.255 -0.263 -0.263 -0.2bl

40 -0.173 -C.203 -0.233 -0.268 -0.272 -0.259 -0.25g -C.268 -0.208

41 1.o32 I._31 I.b32 1.o83 1.633 1.634 I.b33 l.b31 I._30

_2 -0.310 -O._IC -0.317 -6.308 -0.308 -0.310 -0.310 -3.308 -6.30d

43 -0.313 -0._13 -0.317 -0.310 -0.310 -0.313 -0.313 -0.313 -0.310

_ -C.192 -6.203 -0.208 -0.227 -9.227 -0.2]8 -0.216 -0.220 -3.222

_5 -0.199 -C._12 -0.218 -0.2_3 -0.2_2 -D.2GO -0.248 -0.259 -0.2_8

_0 --C.190 -0.199 -0.199 --0.209 --0.218 -0.235 -0.242 --0._40 -C.227

_ -0.18i -0.190 -0.195 -0.190 -O.19b -D.207 -O.l�b -2.201 -0.212

08 -0.175 -0.179 -0.175 -9.177 -0.173 -0.181 -0.181 -0.21_ -9.2@2

_9 -0._75 -0.184 -0.184 -0.190 -0.190 -0.194 -0.211 -0.222 -3.231

_0 -_.22_ -0.212 -0.195 -0.205 -0.211 -0.227 -0.235 -0.235 -_.235

1.001 1.059

1.121 1.211

1.209 1.380

0.948 1.183

J._52 0.866

2.757 e.g92

1.020 1.253

1.016 1.159

3.808 1.018

_.781 1.031

O._bB 0.868

-0.2_4 -0.242

-0.2_8 -0.251

r_ 23___ zo,216_

-_.227 _-_.231
-3.257 _-_.24_
-0.2bl -0.261

1.b3_ 1.630

-0.808 -0.308

-0.310 -0.31C

-_.218 -C.218

-D.257 -0.257

-0.207 -0.212

-D.203 -0.212

-0.231 -0.235

-0.222 -0.231

-_.222 -0.233
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TABLE V.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND C._NTROL SURFACES OF HL-10 MODEL

WITH UNSEALED ELEVON GAPS; E CENTER FIN, 5 e = 35 - Concluded

(i) M = 2.16, /3 = 6 ° - Concluded

Cp at:

I _ 1"1° ] _=9.6° = = = a=

Righttip fin outer flap, inner surface

_I -0. I(_ '-O.Ib9 -0.160 -0.164 -0.108 -0.173 -_.162 -0.141 -0. I15 -D.081 -0.0_8"

52 -0._ -0.24b -0.244 -D.2_4 -0.237 -0.239 -0.2_4 -0.252 -3.255 -0.2_8 -0.242

53 -0.2_b -0.24_ -0.2_8 -0.246 -0.239 -0.244 -0.2_4 -0.2_8 -0,25_ -0.24_ -0.235

_ -0.2_6 -O.g_ -0.24o -0.246 -0.24_ T0.24_ -0.250 -0.259 -3.205 -3.265 -0.263

55 -0.24o -0.2_0 -0.246 -0.246 -0.239 -3.246 -0.250 -0.261 -0.208 -0.268 -0.2b_

Right tip fin inner flap, inner surface

be -C._o -O.L_C -0.235 -_.2_3 -0.231 -3.233 -0.235 -0.2_3 -0.250 -_o2_6 -0.242

D7 -0._4o -0.248 -C.246 -0.246 -0.242 -3.242 -0.246 -0.255 -0.201 -0.250 -0.252

_ -C._46 -0.246 -0.24b -0.2_b -0.239 -0.242 -0.266 "0.255 -0.2bl -_.257 -0.252

_ -C.24_ -U.2_6 -0.2_4 -0.24_ -0.237 -0.242 -0.246 -0.248 -0.259 -3.255 -0.248

00 -_.246 -0.252 -C.250 -0.248 -0.242 -0.2_4 -0.250 -0.251 -_.285 -0,263 -0.259

Left tip fin tuner flap, outer surface

ol 0.204 C.0_5 !-_.094 '-_.201 -0.224 -0.218 -0.227 -0.240 -0.2_2 -0.233 -0,227

02 J._l 6.&7_ I-_.083 -0.Ig_ -0.227 -0,237 -0.246 -0.2_@ -_.242 -D.235 -0.233

O_ 0.Sbl C.350 G.23G -0.IC2 -0.199 -3.239 -0.242 -0.244 -0.2_ -_.240 -0.233

_ u.bbO G.IL8 -0.09d -0.194 -0.244 -D.257 -0.233 -0.244 -0.2_ -0.240 -0.240

_5 C._37 0.3_2 0.140 -0.001 -0.248 -0.255 -0.224 -0.24@ -0.266 -3.2_0 -0.240

o_ _._90 0.102 -_.128 -_.227 -D.I_7 -0.207 -3.222 -0.25_ -$.2_@ -0.2_2 _0.246

O_ _._71 0.2_o 0.080 -0.222 -0.112 -0.147 -0.218 -0.250 -0.2_4 -0.2_2 -0.246

_d b.369 0.15o 0.058 -0.207 -3.091 -0.143 -0.227 :0.2__0 -3.24_ -0.244 -0.24 L

Left t_ fin outer flap, outer surface

o9 -6.029 -O.OCg 0.009 0.004 -0._07 -0.G33 -0.039 -0.055 -0.061 -0.059 -0.050

70 -C.057 -u.037 -0.015 G.O04 3.312 0.004 0.008 0.301 3,331 -3.303 -0.0[0 .
71 -6.J4Z -C.3z7 C.005 D.025 0.323 D.010 0.008 -0.007 -3.314 -3.018 -0.018

72 ;-6.07_ -0.355 -O.Clg -O.Oll -0.009 -0.0C5 0.002 0.003 -0.001 -3.018 -0.061

7_ -O.O74 -0._50 -0.C_9 -9.014 -9.011 -0.007 0.004 0.30_ 0.001 -3.018 -0.091

78 -0._74 -0._57 ;-O.C_O -0.02_ -0.024 -0.024 -_.026 -0.33_ -_.027 -0.C_6 -0.130

Left t_ fin, inner surface

l_ -c.O_ -0.Ii_ -C.1o2 I-0.227 -0.248 -0.244 I-0.248 I-0._ I-C.23Z I -0.233 I-0.23,7o -U.Ob5 -C.I_9 -0.220 -3.235 -0.257 -0.265 -0.259 -0.25Q -_._6 -3._42 -0._46

Center fin, left surface

7l -o._u_ l-o._c_ -e.zg_ -o._c_ -0.3o4 -o.30_ -o.3o4 -0.304 -0.304 I-0.30_ l-0.304

70 -_._C_ [ -0.3o6 -C.30O -0.306 -3.306 -0.305 -0.304 -0.305 -0.33_ I]-_-306 -0.30_

Body

79 O.Jb/ C.016 -J.OZ7 -O.Od9 -D.125 -0.166 -0.190 -0.205 -0.218 -0.233 -0.242

_0 C.0b9 0.3_3 -0.038 -0.065 -0.115 -0.i38 -0.156 -0.16_ -_.171 -3.186 -0.205

_I 0.176 0.122 b. C7_ 0,625 -0.318 -0,056 -0.093 -0.12_ -3.147 -3.1_9 -0,18_

8_ -0.160 -0.3_5 -0.012 0.602 0.14o 3.234 0.331 0._29 0.525 _.626 0.730

O_ 3.2_7 C.343 0.459 0.570 0.b99 3.833 0.975 I.I15 1.2_ 1.346 1.4_2
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HI_I10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = -33 °

(a) M=1.50, _=0 °

_." Cp at:

. Right elevon flap, lower sur ace

Right el.evon, upper surface

tt

20

Right elevon well, left surface

Right elevon wen, right surface

Left elevon, lower surface

-
23 I -0.*.34 -0.440

26 I -0.390 -0.388

27 I -0.419 -0.434

211 [ -0.439 -0.473

z_l -o.4_3 -o.,T,
30 [ -o.473 -o.3o2

3]L ]-0._,02 -0.681

32 [ -0.*.67 -0.4?3

33 [ -0.6**0 -0.673

3_ _ -0.3q_. "0.367

33 [ -0._30 -0.4t9

-0.63]1 -0.633

Left elevon flap, upper surface

*.i!i N iiil:i i!!l N NN!l! iN!l;i !!!lI
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 0 e = -33 ° - Continued

(a) M = 1.50, _ = 0 u - Concluded

Cp at:

Right tip fin outer flap, inner surface

51 -0.3t2 -0.317 -0.329 -0.327 -0.280

52 -0.378 -0.402 -0.443 -0.455 -0.383

53 -0.374 .0.402 -0.445 -0.462 -0.385

54 -0.380 -0.402 -0.439 -0.453 -0,38t'

55 -0.306 -0._06 -0.44L -0.455 -0.383

Right tip fin inner flap, inner surface

$6 -0.376 -0.389 -0.408 -0.426 -0.375

ST -0.386 -0.408 -0.445 -0.462 -0.387

58 -0.382 '-0.404 -0.445 -0.457 -0.385

59 -0.376 -0.400 -0.441 -0*453 -0.383

60 -0.392 -0.412 -0.447 -0.459 -0.387

Left tip fin inner nap, outer surface

61 -0.285 -0.286 -0.338 -0.358 -0.301

62 -0.147 -0.257 -0.338 -0.373 -0.317

63 -0.172 -0.303 -0.379 -0.400 -0.336

64 -0.230 -0.323 -0.375 -0.400 -0.344

63 -0.33t -0.387 -0.426 -0.420 -0.358

66 -0.28T -0.320 -0.352 -0.377 -0.356

6; -0.368 -0.3?9 -0.402 -0.402 -0.354

68 -0.388 -0.396 -0.410 -0.383 -0.354

Left tip fin outer flap, outer surface

69 -0.057 -0.10t -0.129 -0.154 -O.t?T

10 0.068 0.050 0.034 0.011 -0.006

?i 0.071 0.044 0.011 -0.016 -0.043

72 0.054 0.046 0.040 0.034 0.048

73 0.050 0.046 0.036 0.032 0.052

74 0.003 -0.016, -0.036 -0.049 -0.03?

Left tip fin, inner surface

?5 -0.298 -0.299 I -0.313 -0.309 -0.317

?6 --0.189 -0.299 I -0.348 -0.309 -0.36988 -0.298 -0.369 -0.422 -0.443 -0.371

?9 -0.304 -0.350 -0.38? -0.410 -0.431

80 -0.215 -0.243 -0.263 -0.282 -0.2?8

81 -0.26? -0.334 -0.387 -0,426 -0.45?

82 0.219 0.296 0.374 0.467 0.560

83 0.922 1.038 hiS0 1.252 -0.7_0

85 -0.242 -0.290 -0.358 -0.414 -0.439

86 -0.041 -0.132 -0.206 -0.338 -0.323

87 -0.291 -0.346 -0.414 -0.457 -0.427
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TABLE VI.o COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 =-33 °- Continued
e

(b) M = 1.50, /3 = -6 °

e•ee
• e•
eeee

Doee_

eee

)ooee

0oo

••eee

.::..

eeee•

00•0•

ee••o

•000•

0••

_, Cp at:

_° _--34_ _ 38.8

Right elevon flap, lower surface

2 -0.405 -0.414 -0.462 -0.439 -0.361

2 -0.360 -0.378 -0.437 -0.437 -0.374

3 -0.376 -0.389 -0.422 -0.404 -0.341

4 -0.424 -0.424 -0.'499 -0.475 -0.376

S -0.360 -0.382 -0.431 -0.437 -0.376

6 -0.368 -0.378 -0o414 -0.425 -0,343

7 -0.366 -0.384 -0.429 -0.427 -0.3hi

-0.349 -0.370 -0.416 -0.43| -0.361
9 -0.360 -0.370 --0.408 -0.422 -0.332

Right elevon, upper surface

10 --0.366 -0.389 -0.431 -0.427 -0.361

11 --0.351 -0.370 -0.418 -0.425 -0.361

12 -0.362 -0.372 -0.410 -0.416 -0.334

13 -0.391 -0.418 -0.449 -0.491 -0.380

14 -0.362 -0.387 -0.433 -0.433 -0.378

16 -0.422 -0.428 -0.464 -0.464 -0.378

Right elevon, side surface

19 -0.391 [ -0-397 -0.427 o.4oo I -o.324 I20 -0.380 -0.389 -0.393 -0.345 -0.284

Right elevon well left surface

21 -0.370 I-0.399 [ -0.393 -0.347 I-0.288 I

Right elevon well, right surface

22 -0.345 -0.3551-0.345 -0.3221-0.2631

Left elevon, lower surface

23 -0.470 --0.466 -0.433 -0.385 -0.334

24 -0.468 -0.460 -0.429 -0.381 -0.307

25 -0.483 -0.462 -0.433 -0.383 -0.295

26 -0.451 -0.458 -0.424 -0.368 -0.272

27 -0.453 -0.472 -0.447 -0.412 -0.318

28 -0.483 -0.483 -0.458 -0.422 -0.364

29 -0.491 -0.495 -0.468 -0._37 -0.370

30 -0.506 -0.508 -0.485 -0.460 -0.374

31 -0.493 -0.512 -0.491 -0.462 -0.372

32 -0.491 -0.493 -0.483 -0.439 -0.376

33 -0.483 -0.487 -0.472 -0.433 -0.366

34 -0.357 -0.397 -0.433 -0.397 -0.334

35 -0.462 -0.468 -0.472 -0.427 -0.376

36. -0.633 -0.633 -0.633 -0.631 -0.633"

Left elevon flap, upper surface

37 -0.314 -0.334 -0.341 -0.291 -0.222

38 -0.076 0.131 -0.095 -0.229 -0.161

39 -0.009 0.052 0.053 -0.197 --0.178

40 -0.076 -0,163 -0.139 -0.191 -0.245

41 -0.147 -0.117" -0.079 -0.058 -0.205

42 -0.128 -0.080 -0.029 0.202 -0.005

43 -O.lTB -0.176 -0.097 -0.160 0.102

44 -0.161 -0.239 -0.135 -0.287 -0.112

45 -0.057 -0.190 -0.155 0.031 0.449

46 0.222 0.009 0.012 0.203 O.lO0

41 0.017 -0.132 -0.093 0.021 -0.118

48 0.640 0.322 -0.178 -0.207 -0.188

49 0.928 -0.295 -0.350 -0.327 -0.049

50 -0.192 -0.335 -0.364 -0.360 0.058
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SE_ED ELEVON

GAPS; E CENTER FIN, 5 e = -33 ° - Continued

(b) M = 1.50, /3 = -6 ° - Concluded

_-_ " C at:,

Right tip fin outer flap, inner surface

Right tip fin inner flap, inner surface

511

Left tip fin inner flap, outer surface

_ -0o23,k.-o.2s,, I I
663 i-o._o7 I-Oo_O i-Oo,,Xo i-Oo397 I-o.zTm I I

6_ -o.277 I I

_s -o.2_4 I I
'66 -0_283 I I

61 -0. 291 I I

-o.2,, I ____1__

Body
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 8 e = -33 ° - Continued

(c) M=1.50,_=6 °

..:.
_ooo

oooo

....

ooo

• :

_000_

QOll

QQO_Q

° :

ooooo

ooooo

IIpQO0

OO0

Right ele_,on flap, lower surface

Right elevon, upper surface

Right elevon, side surface

g
Right elevon well, left surface

Right elevon well, right surface

22 _-

Left elevon, lower surface

=o.3,6 I o.*ll I I
-o.2s? I 0.095 I I
=Oo36Ol o.os* I I
-0.397 I o. loz I I
-o.397 I o. H3 I i
-o.395 I o.113 I I
-o.399 I OolO9 I I
-Oo,+Ot [ 0.099 I I
-o.,,oe I 0.002 I I
-o.2s't I 0.092 I I
-Oo36_ I OotO3 I I
-0o631 -0.631

Left elevonflap, upper surface

0.007 1 -o.ool I I
o._t I -o.ozz I I
o.z_,3 I -o.o26 I I
o._z I -o.ozo I I
0.5oo I -o.o2,, I I
o.6_.6 I -o.o26 I I

__._L___
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVEN

GAPS; E CENTER FIN, 8 e = -33 ° - Continued

(c) M = 1.50, _ = 6 ° - Concluded

C at:

R_ht tip fin outer flap, inner surface .

51 -0o306 -0.326 -0.326 -0.163 0.110

52 -0.413 -0,463 -0.492 -0.214 0.038

93 -0.413 -0.46S -0.492 -0.214 0.044

54 -0.4tl -0.461 -0.482 -0.212 0.048

55 -0.4L7 -0.467 -0.486 -0.214 0.042

R_httipf_inner flap, inner surface

56 -0._01 -0.440 -0.669 -0.210 0.044

51 -0.424 _0.467 -0.500 -0.227 0.036

58 -0.422 -0.465 -0.498 -O.21q 0.036

59 -0.415 -0.457 -0.492 -0.212 0.040

60 -0.424 -0.473 -0.494 -0.221 0.042

Le_t_ f_innerflap, _tersurface

bt -0.188 -O. lb7 _0.254 -0.225 0.034

62 -0.115 -0.082 -0.217 -0.227 0.054

b3 -0.169 -0.159 --0.277 -0.258 0.034

64 -0.198 -0.231 -0.297 -0.262 0_.063

65 -0.312 -0.353 -0.364 -0.295 _046

6b -0.217 -0.254 -0.326 -0.268 0.071

61 -0.322 -0.343 -0.360 -0.281 0.069

68 -0.343 -0.343 -0.339 -0.283 O.ObL

Leflt_ fin outer flap, _tersurface

6g --0.090 -0.153 --0.213 -0.196 0.077

70 0.009 --0.066 --0.082 -0.074 0.083

7l 0.007 -0.068 -0.101 -0.086 0.086

72 -0.028 -0.076 -0.088 -0.088 0.067

73 -0.032 -0.068 -0.086 -0.092 0.098

74 -0.080 -0.130 -0.140 -O.t-19 0.083

Leftt_f_,innersurface

76 -0.212 -0.271 -0.343 -0.281 0.057

88 -0.295 -0.341 -0.399 -0.29q 0.052

79 --0.366 -0.413 -0.444 -0.471 0.015

80 -0.262 -0.275 -0.289 -0.322 -0.053

81 -0.215 -0.277 -0.329 -0.368 -0.001

82 0.289 0.388 0.491 0.5S7 0.659

83 0.924 t.042 t.154 1.252 1.330

85 -0.33? -0.403 -0.411 -0.274 0.038

86 -0.287 -0.364 -0.376 -0.200 0.007

87 -0.076 -0.233 -0.407 -0.380 0.013
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TABLE VI.- COEFFICIENTS FROM pRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVEN

GAPS; E CENTER FIN, 6 e = -33 u - Continued

(d) M = 1.80, /3 = 0 °

._, Cp at:

Rig_ eleven fl_, lower surface

I ' -0.342 -0.348 -0_347 -0.343 -0.339 -0°333 -0.324

2 -0.334 -0.362 -0.365 -0.367 -0.367 -0.359 -0.345

3 -0,320 -0.342 -0.355 -0.353 -0.353 -0,349 -0.337

4 -0.375 -0.379 -0.382 -0.369 -0,365 --0.357 -0.367

5 -0.338 -0.362 -0.365 -0.37t -0.365 -0.357 -0.347

6 -0.328 -0.354 -0.367 -0.363 -0.353 -0.347 -0.337

7 -0.332 -0.358 -0.365 -0.363 -0.363 -0.353 -0.341

8 -0.326 -0.356 -0.369 -0.363 -0.363 -0.353 -0.339

9 -0.324 -0.352 -0.365 -0.363 -0.353 -0.34t -0.333

R_htelevon, _per _rface

10 -0.334 -0.358 -0.365 -0.363 -0.363 -0.353 -0.34t

11 -0.324 -0.354 -0.367 -0.363 -0.361 --0.353 -0.339

12 -0.324 -0.352 -0.365 -0.363 -0.357 -0.349 -0.333

13 -0.342 -0.381 -0.384 -0.373 -0.365 -0.359 -0.347

14 -0.332 -0.362 -0.363 -0.367 -0.367 -0.359 -0.3_5

16 -0.348 -0.350 -0.365 -0.363 -0.365 -0.353 -_.343

Right eleven, side surface

1,1-0.3111-0.327-0.3411-0.347-0.353-0.347-0.34120 -0,285 -0.280 -0,294 -0.285 -0.267 -0.245 -0.239

R_ht elevonweU left surface

[-0.285 -0.306 -0.296 I -0.285 -0.265 -0.243 -0.23521

Rightelevonwell, r_htsurface

22 I-0-332 -0.323 -0.296 -0.263 -0.226 -0.169 -O. UO

23 -0.354 -0.348

24 -0.352 -0.346

25 -0.344 -0.340

26 -0.322 -0.329

27 --0o348 -0.360

28 -0.352 -0.362

29 -0.352 -0.369

30 -0.359 -0.375

31 -0.354 -0.375

32 -0.352 -0.360

33 -0.352 -0.360

34 -0.291 -0.327

35 -0.322 -0.327

36 -0.441 -0.4_7

37 -0.264

38 -0.208

39 -0.184

40 -0.190

41 -0.052

42 0.127

43 0.00_

44 -0.161

45 0o04.4

46 0.538

47 0.189

48 1.002

49 0.328

50 -0.06l

Left elevon, lower surface

-0.318

-0.316

-0.314

-0.314

-0.345

-0.343

-0.367

-0.355

-0.355

-0.349

-0.351

--0.320

-0.328

-0.443

-0.28l

-0.279

-0.275

-0.258

-0.322

-0.316

-0.322

-0.332

-0.332

-0.332

-0.332

-0.312

-0.308

-0.441

-0.265

-0.210

-0.230

-0.195

-0.294

-0.290

-0.296

-0.310

-0,310

-0.308

-0.310

-0.296

-0.285

-0.441

-0.196 -0. L32

-0. L42 -0.071

-0,18L -0.104

-0.118 -0.053

-0.259 -0.220

-0.255 -0.222

-0.253 -0.228

-0.281 -0.255

-0.281 -0.257

-0.277 -0,251

-0.279 -0.251

-0.271 -0.243

-0.257 -0.235

-0.441 --0.445

Left elevon flap, upper surface

-0.271 -0.271 -0.256 -0.242

-0.143 -0.201 -0,234 -0.267

-0.12_ -0.193 -0.261 -0+302

-0.145 -0.212 -0.283 -0.326

--0.108 --0.14_ --0.189 --0.267

-0.027 -0.0_8 -0.086 -0.195

-0.118 -0.146 -0.164 -0.202

-0.183 -0.197 -0.209 -0.212

0.034 0.129 0.048 -0.028

0°394 0.375 0.128 -0,131

0.119 0.030 -O,Og3 -0.203

0.759 0.304 0.155 0.061

0,288 -0,078 -0.153 -0,197

-0.108 -0.187 -0.242 -0,269

-0.218 -0,194

-0-,302 -0,35l

-0.326 -0,353

-0.343 -0.351

-0.312 -0.339

-0.271 -0.316

-0.275 -0.324

-0.276 -0,306

-0,218 -0.283

-0.201 -0.256

-0.263 -0.304

-0.040 -0.177

-0.137 -0.150

-0.298 -0.275
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 =-330.- Continued
e

(d) M =1.80, _=0 °- Concluded

Cp at:.2

,i.,oIo.,6.,oI30.0oIoo3,.6°38.6oI --.o°I.-,,.,o
R_ht tip fin outer fl_, inner surface

5L -0.258 -0.288 -0.272 -0.283 -0.247 -0.22% -0.191

52 -0.314 -0.347 -0.352 -0.35% -0.342 -0.338 -0.324

53 -0.316 -0.351 -0,354 -0.356 -0.342 -0.338 -0.32%

54 -0.321 -0.347 -0.352 -0.354 -0.342 -0.338 -0.328

55 -0.325 -0.347 -0.352 -0.354 -0.344 -0.340 -0.330

Righttipfininnerflap, innersurface

58 -0.308 -0.326 -0,331 -0o33! -0,33L -0.325 -0.312

57 -0.321 -0.351 -0,354 -0.354 -0.342 -0.336 -0.3[6

58 -0.319 _0.351 -0.354 -0.354 -0.342 -0.338 -0.318

55 -0.314 -0.347 -0.352 -0*354 -0.342 -0,336 -0o318

60 -0.327 -0,351 -0.354 -0.356 -0.344 -0.340 -0.330

Lefltipfin muerfl_, outersurface

61 -0.308 -0.3tO -0.309 -0.315 -0.317 -0.315 -0.%LO

62 -0.209 -0.25b -0.290 -0.313 -0.32L -0.319 -0.3L0

63 -0.173 -0.268 -0.313 -0.333 -0.333 -0.325 -0.312

64 -0.188 -0.210 -0.311 -0.331 -0.336 -0.327 -0.322

65 -0.2_4 -0.318 -0.344 -0.346 -0.338 -0.325 -0.312

66 -0.234 -0.264 -0.296 -0.323 -0.340 -0.338 -0.334

67 -0.287 -0.3L6 -0.325 -0.323 -0.338 -0.33% -0.334

68 --0.3[9 -0.328 -0.323 -0.319 -0.333 -0.329 -0.328

Lefttipfinouterfl_,outer _rface

69 -0.018 -0.029 -0.038 -0.045 -0.067 -0.071 -0.070

?G O.08Z 0.069 0.061 0.064 0.059 0,059 0.047

71 0.084 0.065 0.053 0.054 0.045 0.032 0.002

72 0.055 0.067 0.071 0.077 0.092 0.067 -0.027

73 0.057 0.076 0.067 0.077 0.096 0,034 -0.027

7% 0.032 0.038 0.020 0.027 0.043 -0.032 -0.080

Leflt_ fin, innersurface

T6 _0.244 -0.24L -0.274 -0.31_ -0.354 -0.352 ,0.330

88 -0.265 -0.291 -0.323 -0.35; -0.364 -0.354 -0.334

Body

79 -0.211 -0.241 -0.270 -0.284 -0.309 -0.321 -0.328

80 -0.178 -0.193 -0.214 -0.228 -0.234 -0.226 -0.220

81 -0.198 -0.247 -0.282 -0.304 -0.327 -0.342 -0.347

82 0.231 0.315 0.391 0._93 0.580 0.687 0.77b

_3 0.930 1.073 1.17_ 1.298 1.383 1.48b -0.509

85 -0.256 -0.299 -0,319 -0.331 -0,333 -0.342 -0.345

86 -0.086 -0.249 -0.294 -0.315 -0.331 -0.346 -0.334

87 --0.248 -0.301 -0.346 -0.368 -0.381 --0.369 -0.373
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TABLE %'I,- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEveN

GAPS; E CENTER FIN, 0e = -33 ° - Continued

(e) M = 1.80, # :-60
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C at:

P

Right elevon flap, lower surface

| -0.299 -0.339 -0._45 -0.35! -0.357 -0.339 -0.33t

2 -0.201 -0.327 -0.351 -0.3%9 -0.357 -0.357 -0.351

3 -0.285 -0.313 -0.329 -0.3%1 -0.351 -0.337 -0.331

4 -0.319 -0.372 -0.367 -0.302 -0.39% -0.376 -0.353

5 -0.279 --0.331 -0.355 -0.351 -0.359 -0.369 -0.355

6 --0.279 -0.319 -0.331 -0.363 -0.357 --0.343 -0.333

7 -0.281 -0.323 -0.343 -0.353 -0.359 -0.349 -0.349

& -0.270 -0.315 -0.337 -0.353 -0.3_? -0.357 -0.353

9 -0.275 -0.307 -0.333 -0.351 -0.357 -0.341 -0.327

Right elevon, upper surface

10 -0.281 -0.323 -0.343 -0.351 -0.35? -0.351 -0.3%9

11 -0.270 -0.315 -0.337 -0.351 -0.357 -0.351 -0.351

12 -0.277 -0.309 -0.335 -0.351 -0.357 -0.367 -0.329

13 -0.289 -0.333 -0.345 -0.365 -0.378 -0.373 -0.351

14 -0.279 -0.323 -0.3%5 -0.353 -0.357 -0.365 -0.351

16 -0.291 -0.323 -0.337 -0.369 -0.3%1 -0.359 -0._7

Right elevon, side surface

19 I-0.2871-0-313 I -0.325 I -0.339 -0.343 -0.320 -0'.3%120 -0.277 -0.292 -0.286 -0.269 -0.269 -0.251 -0.245

Right elevon wen, left surface

21 -0.273-0-2921-0.2S81-0.271-0.269I-0-2" I-0.239
Right elevon well, right surface

22 -0.25% -0.260 I -0.26T -0.236 I-O. lS7 I-0.136 [ -0.073

.... Left elevon, lower surface

23 -0.360 -0.343 -0.314 -0.279 -0.234

24 -0.362 -0.343 -0.31% -0.277 -0.228

25 -0.352 -0.345 -0.325 -0.296 -0.251

26 -0.337 -0.339 -0.323 -0.286 -0.230

21 -0.339 -0.3%1 -0.331 -0.308 -0.275

28 -0.3%8 -0.3%7 -0.331 -0.306 -0.275

29 -0.354 -0.357 -0.337 -0.314 -0.286

30 -0.368 -0.362 -0.3%5 -0.32_ -0.300

31 -0.366 -0.366 -0.3%9 -0.326 -0.306

32 -0.352 -0.355 -0.347 -0.326 -0.302

33 -0.352 -0.343 -0.347 -0.326 -0.302

34 -0.337 -0.343 -0.331 -0.310 -0.286

35 -0.358 -0.351 -0.335 -0.316 -0.290

38 -0.435 -0.4%1 -0.443 -0.4%3 -0.4%5

-0.183 -0.124

--0.165 -0.094

-0.204 -0. L32

-0.155 -0_077

-0.249 -0.18%

-0.245 -0.210

-0.251 -0.21_

-0.275 -0.245

-0.279 -0.269

-0.273 -0.2%l

-0.273 -0.241

-0.259 -0.228

-0.249 -0.216

-0.4%3 -0.445

Left elevon flap, upper surface

37 -0.260 -0.274 -0.265 -0.245 -0.245 -0.206 -O.18t

38 -0.066 -0.042 -0.0%5 -0.118 -0.177 -0.241 -0.292

39 -0.074 -0.068 -0.116 -0.194 -0.236 -0.251 -0.308

40 -0.110 -0.154 -0.165 -0.241 -0.279 -0.296 -0.337

41 0.003 -O.OOS 0.024 -0.053 -0.104 --0.194 -0.255

42 -0.039 -0.103 0.298 0.0_2 0.017 -0.057 -0.143

43 -0.161 -0.201 -0.018 -0.132 -0.167 -0.192 -0.139

44 -0.213 -0.233 -0.203 -0.220 -0.237 -0.256 -0.251

45 -0.250 -0.274 -0.112 0.137 0.070 0.235 0.109

46 -0.083 -0.177 0.167 0.374 0.258 0.172 -0.016

47 0.085 0.014 0.118 0.011 -0.037 -0.067 -0.[75

48 -0.141 -0.295 -0.258 -0.167 -0.113 -0.112 -0.148

49 -0.264 -0.274 -0.295 -0.251 -0.20% -0.186 -0.222

50 -0.270 -0.303 -0.291 -0.276 -0.171 -0.207 -0.253
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TABLE Vl.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFA.CES OF HL- 10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = -33 ° - Continued

(e) M = 1.80, _ = -6 °- Concluded

Cp at:

r, =21.9 ° a =26.1 ° u=30.5 ° a =34'6 ° a=38.80 a =43'0 ° u =47.4 °

Right tip fin outer flap, inner surface

-0.270 -0.282 -0.266 -0.251 -0.231 -0.205 -0. t85
-0.279 -0.295 -0.307 -0.319 -0.336 -0.330 -0.340
-0.279 -0.295 -0.307 -0.321 -0.340 -0.334 -0.344
-0.276 -0.288 -0.307 -0.321 -0.338 -0.332 -0.344
-00281 -0.295 -0.307 -0.321 -0.340 -0.334 -0.344

Right tip fin inner flap, inner surface

51

52
53
54
55

S6
57
58
5g
60

61
62
63

64
65
66
61
68

-0.260
-0.279
-0.276
-00272

-0.289

-0.266
-0.297
-00295
-0.291
-0.303

--0.295
-0.307
-0.307
-0.307
-00314

-0.313
-0.321
-0.321
-0.321
-0.321

-0.328
-0.338
-0.338
-00338
-0.342

-0.318
-0.334
-0.334
-0.332
--0.336

-0.305
-00344
-0.344
-0.342
-0.348

Left tip fin inner flap, outer surface

-0.359
-0.385
-00383

-00373
-0.336
-0.274
-0.303
-0.332

-0.363
-0.394
-0.391

-0033_
-0.315
-0.291
-00340
-0.350

-0.363
-0.322
-0.307
-0.281

-00318
-0.305
-00340
-0.342

-0.348
-0.307
-0.319
-0.323

-00350
-0.327
-0.344
-00319

-0.313
-00313
-0.332
-0.334

-0.346
--0.336

-0.340
-0.338

-0.313
--0.322
--0.334
-0.334

-0.334
-00338

-0.336
-00326

-0.323
-00330
-0.332

-0_336
-0.332
-0.346
-0.344

-0.336

Left tip fin outer flap, outer surface

69
70.

71
72
73
74

0.079 0.068
00186 0.192

0.198 0.198
00180 0.190
0.180 0.192
0.143 0.148

00064 00050 0.041
00200 0.203 0.202

0.198 0.184 0.177
0.206 0.215 00233
0.208 0.213 0.225
0.157 0.149 0.146

Left tip fin, inner .surface

0.024
0.196
0.167

0.250
0.246
0.159

0.006
0.202
0.153

0.260
0.258

0.146

75
76
88

-00385
-0.402
-0.400

-0.387
-0.373
-00359

-0.363
-00270
-0.301

-0.350 -0.305
-0.280 -0.299
-0.323 -0.342

-0.276

-0.330
-0.357

-00293
-0.361
-0. 367

79 -0.143 -0.175
80 -0.188 -00206
81 --0.235 -0.282
82 0.147 0.225
83 00928 L0053

85 --0.237 -0.262
86 0.102 -00140
87 -002?9 -0.303

-0.199 -0.224 -0.239
-0.217 -0.241 -0.260
-00307 -0.325 -0.342

00309 0.388 00474
10168 10279 1.378

-0.318 -0,342 -0.361
-0.110 -0.235 -0;344
-00283 -0.307 -0.326

--0.260
--0.279
-00350

0.566
1.464

-0.359
-0.353
-0.348

-0.280
-0.313
-0.373

0.653
-0.519
-0.340
-0.348
-00371

ooeo

oooeq

00001
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00000
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVEN

GAPS; E CENTER FIN, 5 e = -33 ° - Continued

(1') M=1.80, _=6 °

)oeee

• •
oeo

-.:.:

.-":

!oeeoo
o

.::-;

• •

oo•e•

• •

:-.-:
e•e

Cp at:

 .21,o o231ojo300o[o34o+oI ss+ol •
Right elevon flap, lower surface

I _ -0.349 -0.349 -0;353 -0.355 -0.355

2 -0.363 -0.370 -0.382 -0,382 -0.388

3 -0.349 -0,359 -0.369 -0.37t -0.365

4 -0,36fi -0.3T2 -0a380 -0.379 -0.38!

S -0.365 -0.372 -0°380 -0.382 -0.38t

6 -0.355 -0.366 --0.369 -0.369 -0.365

7 -0.363 -0.372 -0.378 -0.379 -0.379

B --0.3hi -0.370 -0o373 -0.375 -0.375

g -0.353 -0,364 -0.367 -0.369 -0.363

-0.351 -0.343

-0.377 -0.373

-0.359 -0.35q

-0.373 -0.369

-0.375 -0,369

-0.357 -0,355

-0.37| -0.367

-0,369 -0.363

-0.355 -0.357

Right elevon, upper surface

10 -0.363 -0.372 -0,378 -0,37g -0.379 -0.37l -0.365

11 -0,361 -0.370 -0.373 -0.375 -0.375 -0,369 -0.363

12 -0.353 -0.364 -0.367 -0,369 -0.363 -0,355 -0.353

13 -0.365 -0.372 -0,375 -0o379 -0,379 -0.373 -0,365

I4 -0.365 -0.372 -0.378 -0.379 -0.38t -0,375 -0.369

16 -0.359 -0.370 -0.380 -0.384 -0.381 -0.373 -0*365

Right elevon, side surface

Lg -0,363 -0.364 -0.369 -0.365 -0.361 -0.359 -0.36|

20 -0.316 -0.327 -0.326 -0.3t2 -0.289 --0.265 -0.242

Right elevon well, left surface

2, I-0.3z9 -0.325 -0.32,, -0.310 -0.28s -0.258 I-0.230

Right elevon well, right surface

I-0.382I-0.3- -0.308 -0.2,2 I-o.i,

Left elevon, lower surface

23 -0o298 -0.333 -0.333

24 -0.298 -0.329 -0.300

23 -0.298 -0.329 -0.300

26 -0.288 -0,307 -0.277

27 -0.306 -0.327 -0,339

28 -0.300 -0.329 -0.345

29 -0.298 -0.329 -0°355

30 -0.294 -0.329 -0.363

31 -0.298 -0.325 -0.361

32 -0.300 -0.325 -0.353

33 -0.304 -0.329 -0.349

34 -0.298 -0.300 -0.320

35 -0.298 -0.327 -0.335

3_ -0,447 -0,4_5 -0.447

-0.300

-0.269

-0.252

-0.236

-0.328

-0.326

--0.332

-0.345

-0.343

-0,330

-0.338

-0.30_

-0.318

-0.447

-0.259

-0.207

-0.203

-0.150

-0.302

-0.300

-0.306

-0.320

-0,320

-0,314

-0,314

-0.297

-0.293

-0,447

-0.207 -0.129

-0.137 -0.047

-0.14_ -0.066

--0.084 -0.031

-0.271 -0.234

-0.267 -0.232

-0.275 -0.238

-0.295 -0.265

-0.293 -0.269

-0.287 -0.256

-0.287 -0.254

-0.281 -0.252

-0.277 -0.248

-0._47 -0.447

Le_ elevon flap, upper surface

37 -0.27_ -0.276 -0.277 -0.259 -0.2_ -0.226 -0.205

38 -0.145 -0.203 -0.298 -0.347 -0.349 -0.349 -0.318

39 --0.092 -0o174 --0.281 -0.338 -0.349 -0.349 -0.324

40 -0.076 -0.166 -0.292 -0.336 -0.338 --0.3_0 -0.326

41 -0o178 --0.268 -0.263 -0.287 --0.347 --0.351 -0.332

42 -0.114 -0.229 -0.10_ -0.205 -0.318 -0.338 -0.328

43 0.061 -0.052 -0.042 -0.22_ -0.277 -0.297 -0.306

44 0°070 -0.088 -0.202 -0.276 -0.273 -0.259 -0.273

45 0.794 0.515 0.169 -0.[34 -0.216 -0.259 -0.197

46 0.882 0.39_ 0.462 -0.05_ -0.255 -0.286 -0.226

4? 0.603 0.191 0.095 -0.221 -0.315 -0.315 -0.265

48 0.730 0.881 0.664 0.244 -0.083 --0.069 O.OlO

49 0.607 0.710 0.313 0.460 0.026 -0.125 -0.025

SO 0.388 0.407 -0.016 -0.128 -0.22_ -0.259 -0.17_
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVO-N

GAPS; E CENTER FIN, 5 = -33 ° - Continued
e

(f) M = 1.80, _ = 6 ° - Concluded

,2 Cp at:

" Iso,0,1°1o3o. oj .s,.0oIO a = 21.9 ° _ u =

Right tip fin outer flap, inner surface

51 -0.258 -0.264 -0.268 -0.252 -0.241 .0.228 -0.211

52 -0.361 -0.365 -0.367 -0.354 -0.358 -0.338 -0.362

53 -0.365 -0.369 -0,371 -0.359 -0.362 -0.340 -0.360

54 -0.371 -0.369 -0.371 -0.357 -0.362 -0.362 -0.366

55 -0.371 -0.369 -0.371 -0.357 -0.362 -0.342 -0.369

Right tip fin inner flap, inner surface

56 -0.363 -0.36t -0.358 -0.340 -0.344 -0,338 -0.'356

57 -0.367 -0.369 --0.369 -0.359 -0.362 -0.342 -0.362

58 -0.365 _0.369 --0.369 -0.35q -0.360 -0.340 -0.366

5_ -0*363 -0.369 -0.369 -0.357 -0.356 -0.338 -0.364

60 -0.371 -0.369 -0.373 -0.359 -0.362 -0o344 -0.366

Left t_ fin inner flap, outer surface

6l --0.176 -0.215 _0.247 -0.280 -0.300 -0.315 -0._02

62 -0.057 -0. L97 -0.266 -0.293 -0.300 -0.319 -0.311

63 -0.070 -0.211 -0.299 -0.305 -0.307 -0.321 -0.317

64 -0.127 -0.230 -0.299 -0.307 -0.317 -0,323 -0.317

65 -0.226 -0.279 -0.319 -0.309 -0.321 -0.332 -0.315

66 -0.201 -0.209 -0.303 -0.31[ -0.321 -0.340 -0.321

67 -0.271 -0.275 -0.309 -0.309 -0.321 -0.340 -0.321

68 -0.291 -0.283 -0.297 -0,307 -0.321 -0.338 -0.319

Left tip fin outer flap, outer surface

69 -0.084 -0. t00 -0.126 -0.128 -0.147 -0.160 -0.176

70 -0.031 -0.049 -0.047 -0.048 -0.077 -0.096 -0.108

71 -0.033 -0.047 -0.041 -0.056 -0.096 -O. tlt -0.135

72 -0.043 -0.051 -0.043 -0.060 --0.139 -0,204 -0.220

73 -0.045 -0.049 -0.039 -0.056 -0.182 -0.208 -0.222

74 --0.072 -0.082 -0.06S -0.155 -0.189 -0.222 -0o242

Left tip fin, inner surface

?5 -0.207 -0.238 I-0.200 -0.266 -0.290 -0.317 I-0.302

76 -0.160 -0.254 I -0.317 -0.328 -0.327 -0.323 I -0.31508 -0.219 -0.289 -0.332 -0.334 -0.329 -0.325 -0.319

Body

79 -0.269 -0.299 --0,319 -0.336 -0.360 -0,367 -0.379

80 -0.215 -0.225 -0.239 -0.252 -0.294 -0.342 -0.385

81 -0.152 -0. I9T -0.235 -0.254 -0.286 -0.301 -0.325

82 0,_08 0.403 0.493 0.590 0.692 0.795 0.891

83 0.938 1.061 1o179 1.290 1.391 1.477 -0.522

_5 -0.289 -0.283 -0.299 -0.291 -0.311 -0.321 -0.346

86 -0.271 -0.301 -0.348 -0.30? -0.307 -0.323 -0.366

87 -0.230 -0.299 -0.328 -0.359 -0.391 -0.375 -0.352
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODELWITH SEALED ELEVON

GA_S; E CENTER FIN, 8 e = -33 ° - Continued

(g) M=2.16, _=0 °

00

coo

bQe•_

0@00

e@

eOOO•

Oooee
oo

000•o

:.:':

• @

o
_ Cp at:

'._

.3,o8oio ,6.,olo.,,:,01 8olo b.,,olo
Right elevon flap, lower surface

1 -0.262 -0.262

2 -0.261 -0.272

] -0.253 --0.293

6 -0.278 -0.276

5 -0.263 -0.279

6 -0.259 -0.270

I -0.259 --0.268

0 -0.259 -0.270
? -0.268 -0.283

-0;238 -0.236 -0.236 -0.230 -0.227

-0.266 -0.266 -0.266 -0.257 -0.266

-0.266 -0.259 -0.279 -0.253 -0.253

-0_274 -0.270 -0.270 -0.266 -0.259

-0.266 -0.291 -0.270 -0.262 -0.257

-0.276 -0.268 -0.266 -0.257 -0.257

-0.276 -0.266 -0.266 -0.262 -0.257

-0.287 -0.276 -0.285 -0.266 -0.255

-0.216 -0.270 -0.266 -0.262 -0.255

Right elevon, upper surface

10 -0.285 -0.287 -0.272 -0.266 -0.272 -0.266 -0.257

11 -0.266 -0.268 -0.276 -0.266 -0.266 -0.262 -0.255

12 -0.272 -0.276 -0.272 -0.266 -0.268 -0.255 -0.255

13 -0.270 -0.276 -0.300 -0.300 -0.283 -0.266 -0.257

16 -0.276 -0.272 -0.276 -0.283 -0.279 -0.262 -0.257

16 -0.272 -0.279 -0.268 -0.266 -0.279 -0.262 -0.257

Right elevon, side surface

1_ -0.268 -0.264 I -0.274 -0.281 -0.266 -0.281 -0.257

20 -0.216 -0.2211 -0.219 -0.213 -0.181 -0.155 -0.127

Rig_ elevon wen, leflsurface

21 -0.221 -0.221 -0.219 I -0.206 I -0.178 -0.151 -0.123

Right elevon well, right surface

22 t -0.264 -0.236 -0.212 -0.178 -0.162 -0.100 -0.029

Left _evon, lower surface

23 -0.259 -0.266 -0.225 -0.200 -0.163

26 -0.259 -0.266 -0.225

25 -0.266 -0.266 -0.230

26 -0.266 -0.266 -0.225

27 -0.257 -0.259 -0.266

28 -0.261 -0.259 -0.266

29 -0.268 -0.266 -0.2_7

30 -0.276 -0.266 -0.269

31 -0.272 -0.266 -0.251

32 -0.263 -0.2_9 -0.269

33 -0.266 -0.261 -0.251

$4 -0.236 -0.262 -0.236

35 -0.262 -0.266 -0.238

36 -0.313 -0.313 -0.313

-0.193 -0.146

-0.193 -0.149

-0.187 -0.136

-0.227 -0.200

-0.223 -0.198

-0.227 -0.202

-0.232 -0.210

-0.232 -0.210

-0.232 -0.210

-0.236 -0.210

-0.223 -0.202

-0.221 -0.193

-0.313 -0.313

-0.119 -0.065

-0.081 -0.008

"0.098 -0.036

-0.066 0.007

-0.166 -0.129

-0.162 -0.125

-0.170 -0.136

-0.181 -0.151

-0.181 -0.151

-0.179 -0.149

-0.181 -0.149

-0.172 -0.162

-0.159 -0.129

-0.310 -0.313

•Left elevon flap, upper surface

31 -0.206 -0.210 -0.193 -0.178 -0.157 -0.130 -0.104

38 -0.152 -0.166 -0.200 -0.210 -0.225 -0.242 -0.242

39 -0.166 -0.168 -0.202 -0.213 -0.236 -0.267 -0.246

60 -0.159 -0.187 -0.212 -0.221 -0.266 -0.251 -0.251

41 -0.018 -0.057 -0.106 -0.159 -0.202 -0.230 -0.221

62 -0.039 -0.066 -0.104 -0.136 -0.178 -0.219 -0.172

63 -0.076 -0.104 -0.138 -0.166 -0.187 -0.221 -0.159

66 -0.102 -0.106 -0.125 -0.168 -0.171 -0.197 -0.188

43 0.057 0.016 -0.027 -0.109 -0.075 -0.201 -0.137

66 0.520 0.353 0.152 0.036 -0.064 -0.167 -0.079

67 0.055 0.026 -0.040 -0.116 -0.160 -0.207 -0.149

68 0.598 0.263 0.086 -0.007 -0.025 -0.128 -0.087

49 0.080 -0.027 -0.078 -0.135 -0.165 -0.195 -0.137

50 -0.068 -0.161 -0.170 -0.199 -0.216 -0.242 -0.201
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e =-33 ° - Continued

(g) M : 2.16, _ = 0 ° - Concluded

._ Cp at:

Righttip fin outer flap, inner su_ace

Sl -O.l?Y -0.201 -0.183 -0.174 -0.150 -0.137 -0.109

52 -0.250 -0.255 -0.238 -0.246 -0.240 -0.23? -0.265

93 *0.255 -0.259 -0.242 -0.248 -0.250 -0.259 -0.265

54 -0.255 -0.259 -0.242 -0.248 -0.253 -0.261 -0.272

55 -0.255 -0.259 -0.242 -0.248 -0.253 -0.261 -0.272

R_httip fin inner flap, inner su_ace

56 -0.242 -0.248 -0.234 -0.238 -0.244 -0*23? -0.233

57 -0.255 -0.259 -0.242 -0.248 -0.250 -0.253 -0.240

58 -0.253 _0.259 -0.242 -0.248 -0.248 -0.253 -0.259

5g -0.250 -0.25? -0.240 -0.248 -0.240 -0.250 -0.255

60 -0.255 -0.259 -0.242 -0.251 -0.253 -0.251 -0.258

Leftt_ fin inner flap, outer surface

61 -0.248 -0.261 -0.251 -0.244 -0.240 -0.237 -0.225

62 -0.229 -0.246 -0.236 -0.236 -0.242 -0.237 -0.233

63 -0.201 -0.223 -0.225 -0.240 -0.248 -0.237 -0.231

64 -0.160 -0.188 -0.216 -0.246 -0.250 -0.246 -0.237

65 -0.169 -0.205 -0.229 -0.251 -0.250 -0.242 -0.233

66 -0.167 -0.201 -0.232 -0.248 --0.250 -0_250 -0.244

61 --0.203 -0.238 --0.238 -0.248 -0.248 -0._50 -0.244

68 -0.233 -0.248 --0.232 -0.246 --0.246 --0.240 -0.244

Left t_ fin outer flap, outer surface

6g 0.029 0.014 0.014 0.023 0.010 0*014 -0.012

70 0.089 0.089 0.105 0.107 O. lOS 0.106 0.091

71 0.093 0.089 0.103 0.102 0.099 0.082 0.065

72 0.082 0.0_1 0.114 0.122 0.116 0.080 0.050

73 0.082 0.093 0.112 0.122 0.108 0.069 0.042

74 0.065 0.067 0.082 0.083 0.060 0.031 -0.003

Leftt_ fin, inner surface

L

75 -0.250 -0.261 [ -0.251 -0.246 -0.223 -0.222 -0.227

76 -0.222 -0.220 ] -0.204 -0.23| -0.253 -0.255 -0.25088 -0.220 -0.225 -0.221 -0.251 -0.261 -0.257 -0.255

Body

1_ -0.141 -0.169 -0.170 -O.tgl -0.210 -0.222 -0.227

80 -0.134 -0.152 -0.148 -0.167 -0.178 -0.173 -0.173

61 -0.143 -0.175 -0. L05 -0.210 -0.227 -0.240 -0.246

82 0.263 0.348 0.447 0.534 0.629 0.729 0.830

83 0.980 1.112 1.238 1.349 1.454 1.546 1.633

85 -0.201 -0.216 -0.210 -0.22l -0.229 -0.233 -0.237

86 -0.192 -0.216 --0.212 -0.23l -0.246 -0.250 -0.265

_7 -0.222 -0.250 -0.249 -0.263 -0.268 -0.260 -0.272
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TABLE VI.- COEFFIC]ENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = -33 ° - Continued

(h) M = 2.16, /3 =-6 °

peee
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,000

0000
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oeeeo

oeooo
eee

oooeo

0o0

Cp at:

o.2,.8°1oo,s.,°Io.31.2°1o.3- I
Right elevon flap, lower surface

1 -0.234 -0.238 -0.266 -0.281 -0.298 -0.242 -0.229

2 -0.234 -0.253 -0*268 -0.264 -0,270 -0.261 -0.255

3 -0.234 -0.242 -0.298 -0*264 -0.270 -0.264 -0.249

4 --0.268 -0.287 -0.285 -0.281 -0.285 -0.272 -0.259

5 -0.236 -0.291 -0,266 -0.266 -0.268 -0.264 -0.261

6 -0.234 -0.242 -0.270 -0.264 -0.268 -0.259 -0.253

I --0.238 --0.263 -0.270 -0.264 -0.264 -0.264 -0.255

8 -0.232 -0.263 -0.266 -0.264 -0.266 -0.272 -0.255

9 -0.232 -0.238 -0.263 -0.266 -0.268 -0.276 -0.251

Right elevon, upper surface

10 -0.238 -0.251 -0.263 -0.266 -0.268 -0.264 -0.255

11 -0.232 -0.246 -0.2_fi -0.272 -0.264 -0.257 -0.255

12 -0.232 -0.238 -0.272 -0.266 -0.266 -0.264 -0.251

13 -0.242 -0.276 -0.253 -0.272 -0.270 -0.266 -0.257

14 -0.236 -0.261 -0.266 -0.266 -0.264 -0.257 -0.257

16 -0.215 -0.236 -0.274 -0.270 -0.264 -0.257 -0.253

Right elevon, side surface

19 -0.232 -0.242 I -0.274 -0.264 -0.261 -0.251 -0.251

20 -0.215 -0.216 ] -0.204 -0.202 -0.180 -0.159 -0.136

Right elevon well left surface

21 -0.219 -0.216 -0.206 -0.221 -0.180 -0.157 I -0.129

Right elevon well, right surface

22 I -0.206 -0.206 J -0.193 -0.157 -0.110 -0.055 0.003

Left elevon, lower surface

23 -0.264 -0.246 -0.219 -0,189 -0,153 -0.106 -0.050

24 -0.268 -0.249 -0.221 -0.189 .0.148 -0.097 -0.025

25 -0.266 -0.263 -0.234 -0.204 -0,163 -0.114 -0.061

26 -0.259 -0.266 -0.234 -0,202 -0.157 -0.099 -0.018

27 -0.255 -0.268 -0.238 -0,217 -0.191 -0.157 -0.114

28 -0,264 -0.261 -0.238 -0.214 -0.187 -0.153 -0.114

29 -0.268 -0.261 -0.240 -0.221 -0.193 -0.161 -0.121

30 -0,270 -0.263 -0.242 -0.223 -0.202 -0.176 -0.144

31 -0.272 -0.263 -0.244 -0.223 -0.202 -0.174 -0.144

32 -0.264 -0.263 -0.244 -0.223 -0.202 -0.174 -0.140

33 -0.266 -0.268 -0.246 -0.227 -0.204 -0.174 -0.142

36 -0.259 -0.274 -0.238 -0.214 -0.191 -0.163 -0.131

35 -0.264 -0.253 -0.236 -0.214 -0.193 -0.163 -0.114

36 --0.313 -0.313 -0.313 -0.313 -0.313 -0.313 -0.313

Le_ elevon flap, upper surface

37 -0*204 -0.210 -0.187 -0.170 -0.148 -0.121 -0.101

38 --0.072 -0.037 -0.129 -0.121 -0.159 -0.195 -0.240

39 -0.074 -0.071 -0.116 -0.163 -0.202 -0.229 -0.251

40 -0.080 -0.088 -0.137 -C.187 -0.221 -0.24_ -0.253

61 -O.OT8 0.048 0.031 -0.035 -0.C99 -0.159 -0.212

62 -0.029 -0.037 0.082 -0.044 -0.099 -0.116 -0.195

43 -0.125 -0.131 -0.091 -0.155 -0.174 -0.168 -0.197

46 -0.137 -0.143 -0.124 -0.150 -0.167 -0.167 -0.176

45 -0.195 -0.188 -0.067 -0.002 -0.001 -0.100 -0.13l

66 -0.109 -0.092 0.190 0.270 0.117 0,00! -0.09o

61 0.033 0.003 0.083 -0.021 -0.072 -0.111 -0.163

48 -0.207 -0.203 -0.146 -0.101 -0.119 -0.107 -0.150

69 -0.216 -0.218 -0.199 -0.169 -0.175 -0.169 -0.193

5C -0.207 -0.220 -0.191 -0.176 -0.182 -0.190 -0.216
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTI_OL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = '33 ° - Continued

(h) M = 2.16,/3 = -6 ° - Concluded

Cp at:

_ = 22.8° I_ = 26.9°1_ = }1.2° [_ = 35.4°1 u = 39.5°]_ = 43.4° _ = 47.1°

Right tip fin outer flap, inner surface

51 -0.205 -0.199 -0.178 -0.165 -0.147 -0.122 -0.086

52 -0.227 -0.231 -0.229 -0.236 -0.244 -0.244 -0.246

53 -0.229 -0.231 -0.231 -0.238 -0.248 -0.253 -0.253

54 -0.227 -0.231 -0.229 -0.238 -0.250 -0.253 -0.251

55 -0.227 -0.231 -0.229 -0.238 -0.250 -0.25? -0.251

Right tip fin inner flap, inner surface

56 -0.210 -0.220 -0.223 -0.231 -0.237 -0.235 -0.206

57 -0.227 -0.231 -0.231 -0.238 -0.246 -0.248 -0.251

58 -0.227 '-0.231 -0.231 -0.238 -0.246 -0.248 -0.248

59 -0.225 -0.231 -0.231 ,0,238 -0.246 -0.246 -0.244

60 -0.233 -0.233 -0.231 -0.238 -0.253 -0.25? -0.253

Left tip fin inner flap, outer surface

61 -0.270 -0.259 -0.246 -0.251 -0,244 -0.242 -0.229

62 -0.274 -0.274 -0.263 -0.255 -0.242 -0.242 -0.229

63 -0.274 -0.274 -0.263 -0.248 --0.248 -0.246 -0.229

64 --0.280 -0.268 -0.246 -0.238 -0.250 -0.248 -0.238

65 -0.255 -0.246 -0.227 -0.244 --0.253 -0.246 -0,236

bb -0.177 -0.225 -0.234 -0.244 -0.253 -0.253 -0.244

6? -0.203 -0.238 -0.242 -0.244 -0.253 -0.250 -0.244

68 -0*240 -0.248 -0.248 -0.251 -0.246 -0.248 -0.242

Left tip fin outer flap, outer surface

69 0.123 0.123 0.134 0.131 0.119 0.115 0.109

70 0.203 0.217 0.228 0.233 0.246 0.250 0.263

?1 0.213 0.224 0.230 0.238 0.231 0.226 0.225

72 0.194 0.217 0.239 0.253 0.265 0.286 0.278

73 0.194 0.220 0.239 0.253 0.265 0.278 0.267

?4 0.171 0.189 0.203 0.208 0.216 0,213 0.199

Left tip fin, inner surface

76 -0.287 ]11-0"280 -0.253 -0.221 -0.242 -0.253 -0.251_8 -0.287 -0.276 -0.246 -0.238 -0.253 -0.261 -0.251

79 -0.08L -0.102

80 -0.147 -0.152

_1 -0.179 -0.203

82 0.192 0.275

83 0-969 1.104

85 -0.182 -0.203

d6 -0.115 -0.147

87 -0.218 -0.220

Body

-0.11_ -0.133 -0.158 -0.169 -0.176

-0.157 -0.176 -0.199 -0.218 -0.236

-0.214 -0.236 -0.253 -0.259 -0.259

0.359 0.443 0.52? 0.615 0.713

1.225 1.336 1.442 1.534 1.616

-0.219 -0.231 -0.242 -0.242 -0.229

-0.159 -0.238 -0.244 -0.255 -0.216

-0.221 -0.229 -0.250 -0.263 -0.261
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TABLE VI.- COEFFICIENTS FROM PRESSURE MEA,_u'REMENT8 ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 6 e = -33 ° - Continued

(i) M = 2.16, /3 = 6 °

i°i c_t.

0 0 0 AO 0 0 :i. 0

I
-0.270 [ -0.268
-0.261 -0.266
-0.270 -0.272

-0.2?2 -0.272

-0.266 -0.266

-0.266

-0.266

-0.261

Right elevonflap, lower surface

• -0.266 J -u.z_z , -0.238 -u.z_z I -0.238

-0.2?0

-0.210

-0.266

Right elevon, upper surface

10 I -0.266 J -o.zTol -o.z_z i -u.z6sd -0,263 -0.264 -0.261

11 I -0.2e6 I -e.zfo I -0.270 I -u.zb6 i -0.263 -0.266 -0.259

12 I -0.266 ] --O.Zbbl --U.ZbO I --U.Zb_J --0.25? --0.295 -0.266

13 I --0.270 I --O.Z1U I --O. Z1Z I --O.ZbBI --0.268 --0.266 --0.266

16 I --0.270 I --0.270 I --O.ZtZ --O.ZrO --0.268 --0.266 --0.266

16 I --0.26* I --0.270 I --U. Zt_ --0.270 --0.263 --0.266 -0.266

Right elevon, side surface

-0.2?2 I -o.zr_ i -0.270 --u.zbb I --0.259

--0.266 I --o.zet I -0.257 --o.z_t I -0.257

--0.274 I --0oZT0 I -0.268 --O.Zb6 I -0.26|

--0.272 I --O.ZTZ I --0.268 -u.zbo I -0.266

--0.266 I --U.Zb_ I --0.257 --U.ZSJ I --0.261

--0.272 I --O.Zb8 I --0.26] --U.Zb_ I --0.266

--0.2?0 | --otzeb I --0.263 --O.Zb_ I --0.259

--0.266 I --0.Z6_ I --0.259 --O.Z_ I --0.259

19 -0.266 -0.266 -0.266 -0.266 -0.255 -0.257 J -0._6-

20 J -0.223 I -0.2]_ I -0.225 I -0.210 I -0.202 I -0. z72 I -01.2

Right elevon well, left surface

211 0232]02]61022310216101-1 01?01 01.
Right elevon well, right surface

2_ I -o._66[ -o._661 -0.260 I -o..o t -o.16, I -o.1. I-o.o.

Left elevon, lower surface

23 -0.262 -0.255 -0.236 -o.2os [ -0.172

24 -0.262 -0.261 -0.223 -u. ts9 i -0.168

25 -0.260 -0.262 -0.223 -o. tTs i -0.125

26 -0.232 -0.23_ -0.212 -u.zb] I -0.106

2? -0.260 -0.257 -0.269 -u.zJt ! -0.204

28 -0.240 -0.257 -0.269 -o.zzl I -0.199

29 -0.260 -0.264 -0.251 -o.zJt I -0.206

30 -0.260 -0.266 -0.2_3 -o.z]6 I -0.216

31 -0.236 -0.266 -0.253 -0.z36 I -0.2|6

32 -0.238 -0.266 -0.253 -u.zJb ; -0.212

33 -0.230 -0.259 -0.253 -o.z_6 I -0,21_

3_ -0.232 -0.236 -0.262 -o.zz_ I -0.212

35 -0.236 -0.269 -0.262 -o.zz_ I -0.202

36 -0.313 -0.313 -0.313 -o.31_ i -0.313

Left elevon flap, upper surface

-0.129 I -0.074

-0.080 0.009

-0.071 -0.006

-0.025 ) 0.052

-0.176 I -0.138

-0.170 " -0,1_4

-O. lT6 -0.138

-0.189 -0,159

-0.189 -0.159

-0.187 -0.153

-0.187 -0.153

-0.185 -0.151

-0.176 -0.166

-0.313 -0.313

3? -0.208 -0.206 J -0.193 J

38 -0.1_6 -0.22l I -0.26_ I

39 -0.129 -0.202 I -0.262 I
_0 -0.116 -0.180 I -0.242 I

_1 -0.216 -0.193 I -0.193 ]

62 -0.193 -0.131 | -0.116 ]

43 -0.080 -0.018 1 -0.135 ]

_6 -0.021 -O. ttO I -0.176 I

6_ 0.308 0.313 I -0,061 I

66 0.276 0.186 I 0.066 I

47 0.091 -0.035 I -0.125 I

48 0.735 0.692 J 0.296 j

4_ 0.305 0.328 I 0.296 !

50 0.196 0.092 I -0.101

-O.lre -0.159

-0.257 -0.253

-0.257 -0.255

-0.253 i -0.269

-0.223 -0.25_

-0.197 -0.262

-0.211 -0.206

-0.216 -0.186

-0.167 -0.203

-0. L32 -0.212

-0.216 -0.231

0.02? -0.121

0.081 -0.119

-0.177 -0.231

-0.136 i -0.114

-0.262 i -0.229

-0'269 i -0.232

-0.249 I -0.225

-0.25] I -0.227

-0.246 I -0.227

-0.223 [ -0.198

-0. IS0 I -0.105

-0.180 I 0.013

-O.lq5 I -0.094

-0.216 I -0.100

-0.002 l -0.040

-0.092 ! 0.065

-0.210 I -0.015
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TABL.E VI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 8 e = -$3 ° - Concluded

(i) M = 2.16, _ --" 6 ° - Concluded

Ri_ttipf_ ou_rfl_,Inner _ace

51 -0.19S -0.201 I-0.182 -0.179 -0.164 -0.13S -0.107

52 -0.260 -0.267 -0.246 -0.250 -0.2%% -0.242 -0.263

53 -0.272 -0.270 -0.251 -0.2S2 -0.248 -0.244 -0.261

54 -0.272 -0.270 -0.253 -0.255 -0.248 -0.246 -0.270

SS -0.274 -0.270 -0.253 -0.255 -0.248 -0.248 -0.272

Ri_htt_f_innerflap, innersu_ace

56 -0.268 -0.26S -0.246 -0.248 -0.240 -0.240 -0.259

57 -0.272 -0.270 -0.2S1 -0.252 -0.248 -0.244 -0.261

58 -0.272 "-0.270 -0.251 -0.252 -0.24e -0.246 -0.268

59 -0.272 -0.270 -0.249 -0;252 -0.2_ -0.244 -0.263

60 -0.2?4 -0.270 -0.253 -0.257 -0.250 -0.246 --0.263

Leftt_f_innerfl_, _tersur_ce

61 -0.231 -0'.205 --0.219 -0.220 -0.237 -0.229 -Q.195

62 -0.182 -0.190 -0.208 -0.227 -0.235 -0.231 -0.201

63 -0.171 -0.207 -0.216 -00235 -0.237 -0.233 -00201

64 -0.149 -0.216 -0.225 -0.240 -0.244 -0.230 -0.208
!63 -0.177 -0.237 -0.234 -0.240 -0.242 -0.233 -0.201

!66 -0.152 -0.220 -0.227 -0.242 -0.250 -0.242 -0.2t8

61 -0.199 -0.233 -0.225 -0.242 -0.250 -0.240 -0,218

68 -0,220 -0.235 -0.225 -0.240 -0.240 -0.235 -0.218

Leflt_f_ _tern_, _ter _ce

69 -0.053 -0.059 -0.039 -0.057 -0.072 -0.079 -0.090
:70 -0.010 -0.009 0.001 -0.008 -0.029 -0.028 -0.032

71 -0.010 -0.005 • 0.004 -0.010 -0.031 -0.030 -0._9

72 -0.016 -0.009 0.010 -0.035 -0.082 -0.094 -0.109

:73 -0o018 -0.007 0.023 -0.061 -0.089 -0.103 -0.115

74 -0.038 -0.022 -0.007 -0.08? -0.|19 --0.|14 -0.135

Leflt_fln, innersurf_e

76 -0.192 -0. I99 -0.216 -0.246 _ -0.240 -0.231 -0.220

88 -0.203 -0.231 -0.234 -0.250 I -0.244 -0.235 -0.225

79 -0.193 -0.212 -0.214 -0.240 -0.250 -0.248 -0.255

80 -0.160 -0.173 -0.169 -0.192 -0.216 -0.238 -0.263

81 -0.102 -0.132 -0.146 -0.177 -0.196 -0.201 -0.214

82 0,329 0.427 0.529 0.626 0.729 0.845 0.947

83 0.976 1.111 1.236 1.348 1.451 1.545 1.629

05 -0.199 -0.212 -0.204 -0.214 -0.218 -0.216 -0.227

06 -0.220 -0.220 -0.219 -0.220 --0.23| -0.240 -0.26S

8? -0.210 -0.240 -0.246 -0.274 -0.283 -0.260 -0.265
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TABLE VII.- coEFFICIENTS FROM PRESSURE MEAsuREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 °

(a) M =1.50, _=0 °

_¢ C at:
P

• I .,.lO Io  :,.0ofo,1.,o =_o.1o , ol,.,o , Is.,,.0olo=30. ot 
Right elevon flap, lower surface

1 -0o331 -0.322

.2 -0.348 -0.354

3 -0.331 -0.333

4 -0.35_ -0.337

5 -0.354 -0.339

6 --0.344 -0.335

7 -0.352 -0.337

8 -0.344 -0.339

9 -0o344 -0.333

10 -0.352

11 -0.346

12 -0.344

13 -0.354

14 -0.346

16 -0.354

lg II ' -0.327;0 -0.33_

21 I -0.333

22 f -0.413

-0.364 -0.377 -0.411 -0.398

-0.402 -0.404 -0.427 -0.q13

-0.37? -0.396 -0.413 -0._02

--0.383 -0.396 -0.427 -0.419

-0.391 -0.398 -0.423 -0*406

-0.375 -0.396 -0.413 -0.396

-0.383 -0.396 -0.427 -0._11

--0*383 -0*396 -0.415 -0.398

-0.375 -0.396 -0._11 -0.392

Right elevon, upper surface

--0.377

-0.381

-0.358

-0.400

--0.369

-0.352

-0.379

-0.346

-0.341

-0,3.J7 -0.383 -0,396 -0,427 -0,_13 -0,379

-0,339 -0,383 -0,396 -0,415 -0,398 -0.348

-0,333 -0.375 -0.396 -0.411 -0.392 -0,343

-0,337 -0,383 -0,396 -0,432 -0,_21 -0,404

-0,347 -0.394 -0.398 -0,423 -0,409 -0.373

-0,339 -0,383 -0,396 -0,432 -0,421 -0,400

Right elevon, side surface

-0,324 -0,364 I -0,388 L -0,404 -0,385 -0.333

-0.322 -0,366 1[-0,385 -0.406 -0,396 -0,367

Right elevon well left surface

I-0,322 -0.366 -0,383 I-0,406 I-0,396 I-0,367

Right elevon well, right surface

I-o.333 I-o.38, -0.396 I-o.423 I-o.398 to.3so

23 -0.486 -0.209

24 -0.501 -0.192

2S -0.503 -0.192

26 _0.490 -0.192

2_ -0.266 -0.169

28 -0.210 -0.175

29 -o*2g_ -0.190

30 -0.291 -0.201

31 -0.231 -0.167

32 -0.239 -0.165

33 -0.237 -0.171

34 -0o241 -0.196

3S -0.22Z -0.161

36 -0.715 -0.715

37

38

39

'4O

41

42

'3

44

45

46

47

40

49

50

0.312

0.27_

o.247

0.18_

0.32g

0.419

0.424

0*327

0.264

0,331

0.294

-0*706

0.331

0.26e

Left elevon, lower surface

-0.077

-0.062

-0.056

-0.074

-0.068

-0.054

-0.058

-0.064

-0.060

-0.060

-0.070

-0.104

-0.062

-0,715

-0.004 0.078 0. L6¢

0.0L3 0.093 0.170

0.017 0.088 0.176

-0.010 O.06L O.l_L

0.000 0.072 0.153

O.OIS 0.093 0.178

0.011 0.093 0.178

0.002 0.082 0.168

0.007 0.088 0.174

0.009 0.086 0.174

-0.012 0.057 0.139

-0.048 0.019 0.097

0.000 0.076 0.164

--0,715 -0,633 -0.635

Left elevon flap, upper surface

-0.282

-0.282

-0.201

-0.066

0.129

0.223

0.202

0.102

0.211

0.251

0.167

-O.7LO

0,530

0.408

0.248

0.265

0,275

0.225

0.24L

0.271

0.267

0.254

0.265

0.265

0.223

0.L79

0.254

-0.631

-0.280 -0.207 -0.232 -0.283 -0.222

--0.366 --0.354 -0.369 -0.362 --0.337

-0.400 -0.323 -0.358 -0.365 -0.379

-0.419 -0.396 -0.372 -0.402 -0.379

-0.406 -0.358 -0.364 -0.367 -0.287

-0.356 -0.304 -0.300 -0.293 -0.264

-0.337 -0.274 -0.327 -0.316 -0.306

-0,371 -0,347 -0.346 -0.348 -0.378

O.LB7 -0.021 -0. L29 -0.169 -0.254

0,428 0.067 -0.085 -0.169 -0.244

0.298 0.0_8 -0.129 -0.240 -0.229

-0.706 -0.704 -0.639 -0.639 -0.639

0.348 0.289 0.126 -0.014 -0.124

0,133 0.130 0.045 -0.012 -0.120
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, Ge = 0 ° - Continued

(a) M = 1.50, B = 0 ° - CQncluded

C at:
I

.2 P

- _ _ = 34.5 °

Right tip fin outer flap, inner surface

_9 o421 =o._oiI-0.3,2
-o._,91 -o.4n I -0.367

55 -0.367

Right tip fin inner flap, inner surface

Left tip fin inner flap, outer surface

_s3 -0.405 -o.4_ -0.403
_2 .*- 6It -o.472 I -0.432
_1 --_47 I -0.466 I -0.396
_l -° 36z I -°-334 I -0.25a
_z I -0.37z I -0.29z
__.z43 I -o.zee
_0.33_ I -0.340 I -0.350
68 -0o388

Lelt tip fin outer flap, outer surface

-iii!
I Body

I -o.o7
I o.o4
] -0.16

I o.2e
[ -0.18

I o.02

.....

OtO00
• •

000

:':':

0000_0

0000

0000

0_000

O00

00000

..:.:

00000

:':-:

:...:
ooo
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HI,-10 MODEL

• WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 ° - Continued

(b) M = 1.50, /3 = -6 °

oe
oeoeo

eeeeo

eee

:':-:

._":

000000

• •CO °o

OeO•

e

:.:..

•eeoc

:*:':

:...:
eee

Cp at:

Right elevon flap, lower surface

1 -0,282 -0.286

Z -0°288 -0,302

3 -0,280 -0,292

4 -0_292 -0,300

5 -0.288 -0.298

6 -0,286 -0,288

7 -0.292 -0.300

8 -0,286 -0°29`4

9 -0,286 --0°288

10 -0.292

It -0.286

12 -0.286

13 -0.292

1`4 -0.29_

16 -0°292

"l i°- I20 -0,28.4

21 [

22 I "

23'

24

25

26

27

26

29

30

3t

32

33

34

3.5

36

:J?

38

39

40

41

42

43

44

4S

46

41

48

49

50

-0.351 -0.365 -0.380 -0.`411 -0,36t

-0.355 -0.396 -0,`405 -0.`428 -0.380

-0.355 -0.378 -0.390 -0.411 -0.365

-0*365 -0.382 -0.399 -0.43`4 -0.388

--0.351 -0.390 --0.`401 -0.`419 -0.374

-0.3`40 -0,376 -0,388 -0.`405 -0.355

,0.365 -0.382 -0.399 -0.428 -0.378

-0.3`4`4 -0.382 -0.396 -0.403 -0.3`47

-0.338 -0.376 -0.386 -0.396 -0.3`40

-0,286

-0.`409 [

-0.`495

-0.495

-0.480

-0.413

-0.459

-0.482

-0.495

-0.506

-0.298

-0.200

-0.21_

-0,273

-0.25`4

-0.629

Right elevon, upper surface

-0.300 -0.365 -0.382 -0.399 -0.428 -0.378

-0.29`4 -0.34`4 -0.382 -0.396 -0,403 -0.347

-0,288 -0,338 -0.376 -0,386 -0,396 -0.340

-0,300 -0*367 -0.382 -0.399 -0.4`40 -0.392

-0.298 -0.353 -0.390 -O.40t -0.626 -0.376

-0.298 -0.365 -0.384 -0.399 -0.`438 -01388

Right elevon, side surface

-0.28`4 [ [-0.334-0.369 [ -0.380 _-- -0. 330-0.284 -0.355 -0.373 -0.382 -0.401 -0.355

Right elevon well, left surface

i-0.282 i-0.3,5_0.3,3t_0.382_0.399_0.35i
Right elevon well right surface

-0.348 I I-0.34, -0.376 -0.390 -0.`409 -0.342

Left elevon, lower surface

-0.263

-0.236

-0.217

-0.213

-0.200

-0.202

-0.217

-0.229

-0.202

-0,200

-0.196

-0.208

-0.183

-0.631

-0.100 !-0.005 0.085

-0.079 O.OlI 0.110

--0,077 0.007

-0.085 -O,OOl

-0.0'3. -0,001

-0,075 0.009

-0.079 0.003

-0.081 -0.001

-0,071 0.005

-0.071 0.007

-0.083 -0.012

-0.104 -0.035

-0.067 0,001

-0.631 -0.631

0.112

0.091

0.091

0.103

0.099

0.093

0.091

0.089

0.080

0.041

0.085

-0.631

0.187 0.285

0.21_ 0.312

0.216 0.312

0.185 0.262

0.189 0.276

0,204 0.30I

0.202 0.301

0.195 0.297

0.189 0.293

0.187 0.283

0.t75 0.262

0.118 0.199

O. iT9 0.278

-0.633 -0.629

0.047

O.Ot5

-0,039

-0.129

0.22_

0.26_

0.192

0.08_

0o391

0.53o

0.`42_

-0.629

o.sgb

0.54_

Left elevon flap, upper surface

-0.240

-0.200

-O.t?I

-0.223

-0.236

-0.158

-0.167

-0.230

0,30_

0.256

0,210

-0.639

0.761

0.g05

-0.188 -0.208 -0.26, -0.244 -0.238

-0.286 -0.294 -0.309 -0.298 -0.234

--0.338 -0.367 -0.3`46 -0.350 -0.288

--0,361 -0,405 -0.386 -0,403 -0,324

-0.388 -0.298 -0.290 -0.309 -0.286

-0.273 -0.231 -0.238 -0.233 -0.219

-0.265 -0.231 -0.219 -0.227 -0.181

-0.263 -0.261 -0.261 -0.282 -0.187

-0.086 -0,157 -0.405 -0,388 -0.355

-0.109 -0.180 -0.`430 -0._52 -0.3`45

--0.2`44 --0.199 -0.399 -0.413 -0.33,

-0.631 -0.6`41 -0.641 -0.631 -0.639

0,115 -0.282 -0.`460 -0,_8`4 -0.383

0.055 -0.355 -0.506 -0.513 -0.387
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TABLE VR._ COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

.. WITH SEALED ELEVON GAPS; E CENTER FIN, 6 e = 0 ° - Continued

(b) M = 1.50, _ = -6 ° - Concluded

Right tip fin outer flap, inner surface

55 -0o 360

• Right tip fin inner flap,, inner surface

Left tip fin inner flap, outer surface

0 29968 - °

Left tip fin outer flap, outer surface

[ 0.t45 o.o_t o. oos -o. 026 -o. 05,, -o.o64
7ol I o.14ol I o.x,21 I o.tsOl o.t75 I o.t731 o.1691 o.15s
71 I I 0.x73 I I o.x,Tz I I 0.196 I 0-/75 I 0o166 I 0.153 I 0.11.0

"/3 I I 0oX091. I 0.137, _ ,...o_ , _..... , ,,,..,,_., ...._ , .....
74 0. 104 0.095

Left tip fin, inner surface

88 -0°36_

Body

00000

O0 O0

00000

00000

000

00000

000

00000

II

ID

0000

0_000

_ IDO0

IP •

• OIDtP 0

OQO00

00000

:-:--
Q

00000
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000
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, _ CONTROL SURFACES OF HL-IO MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 - Continued

(c)M =l.S0,/3=6°

oeeoo
oe oe
eeeee

oeooo

oee

00ooo

.--':

oooe_

eeee

°oo_o

° :

eoeoo

oeeoe

oooee

"':':.

0ooo0

ooe

t -0*376

2 -0.405

3 -0.382

4 -0.391

5 -0.401

6 -0.38U

7 -0.401

8 -0*39_

g -0*386

10 -0.399

11 -0.397

12 -0.392

13 -0.399

14 -0.401

16 -0.399

lg -0.361 I20 -0.367

21 -0.365 t

22 I I -0.397

23

24

2S

28

21

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

SO

Right elevon flap, lower surface

-0.340 -0.400 -0.382 -0.378 -0.351 -0.190

--0.384 -0,602 -0.417 -0.409 -0.376 -0.207

-0.354 -0.396 -0.403 -0.399 -0.393 -0.196

--0.359 -0.421 -0.403 -0.399 -0.370 -0.202

-0.369 -0.392 -0.407 -0.403 -0.370 -0.202

--0*356 -0*384 -0.396 -0*392 -0*378 -0.198

-0.361 -0.417 -0.403 -0.397 -0.367 -0.198

-0.361 -0.384 -0.403 -0.397 -0.365 -0.194

-0*352 -0.371 -0.396 -0.388 -0.370 -0.192

Right elevon, upper surface

-0.361 -0.417 -0.400 -0.397 -0.367 -0.202

-0.361 --0.381 -0.403 -0.397 -0.365 -0.200

-0.352 -0.377 -0.396 -0.390 -0.372 -0.200

-0.359 -0.425 -0.403 -0.397 -0.370 -0.20?

-0.371 -0.398 -0.409 -0.403 -0.370 -0.200

--0.359 -0.413 -0.400 -0.397 -0.370 -0.206

Right elevon, side surface

I-0.3401 -0.373 -0.390 -0.384 -0.370 -O. tB8-0.336 -0.386 -0.386 -0.380 -0.357 -0.194

Right elevon well, lea surface

[-0.333 I l-0.381 _L_0.382 [-0.378 I-0.357 -0.194

Right elevon well, right surface

I -0.365 I I-0.38' -0.388 ]-0.378 I-0.393 -0.204

-0.267

-0.250

--0.250

-0.251

-0.217

-0*219

-0.232

-0.242

-0.215

-0.211

-0.209

-0.223

-0.204

-0.631

LeR elevon, lower surface

-0.181

-0.164

-0.156

-0.158

-0.145

-0.145

-0.156

-0.160

-0*156

-0.153

-0.156

-0.200

-0.166

-0.633

-0.074

-0.063

-0.061

-0.086

-0.082

-0.061

-0.063

-0.069

-0.067

-0.072

-0.107

-0.132

-0.082

-0.629

-0.020

-0.007

-0.001

-0.034

-0.032

-0.007

-0.007

-0.009

-0.007

-0.009

--0.047

-0.068

-0.015

-0.631

Lea elevon flap, upper surface

0.055 o.119 0.209
0.068 0.136 0228
0.028 0.094 0.180

0.036 0.111 0.201

0.064 0.142 0.236

0.062 0.142 0.234

0.057 0.136 0.230

0.066 0.151 0.251

0.064 0.149 0.245

0.026 0.107 0.197

0.003 0.084 0.170

0.059 0.146 0.245

--0.631 -0.631 -0.631

0.264

0.291

0.280

0.216

0.299

0.395

0*362

0.26U

0.27U

0.345

0.256

-0.639

0.233

0.226

-0.130

0.016

0.163

0.133

0.194

0.290

0,307

0,192

0.257

0,380

0.282

-0.641

0*290

0.198

-0.32l -0.396 -0.369 -0.355 -0.259

-0*365 -0.336 -0.399 -0.355 -0.286

-0*377 -0.407 -0.380 -0.403 -0*292

-0.377 -0.424 -0.392 -0.418 -0.278

0.157 -0.005 -0.160 -0.309 -0.271

0.197 0.079 -0.13t -0.273 -0.248

0.2|5 -0.011 -0.148 -0.240 -0.148

-0.006 -0.220 -0.326 -0.398 -0.109

0.301 0.252 0.225 0.137 0.126

0.414 0.372 0.275 0.128 -0.034

0.301 0.320 0.181 0.054 -0.120

-0.639 -0.629 -0.643 -0.637 -0.641

0.264 0.279 0.277 0.276 0.109

0.165 0.194 0.225 0.162 0.178
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 5 e = 0 ° - Continued

(c) M = 1.50, _ = 6 ° - Concluded

• C at:

,2 P

Right tip fin outer flap, inner surface

fit -0.222 -0.221

52 -0,431 -0.388

53 -0.420 -0.386

54 -0.418 -0.386

55 -0.61_ -0.401

-0.280 -0.293 -0.303 -0.283 -0.143

-0.403 -0.397 -0.385 -0.421 -0.232

-0,409 -0.397 -0,385 -0,425 -0,245

-0.413 -0.392 -0.395 -0.417 -0.243

-0._20 -0.392 -0.397 -0.419 -0.249

Right tip fin inner flap, inner surface

56 -0.387 -0.380

51 -0.433 -0.403

fie -0.431 -0.399

59 -0.42_ -0.391

60 -0.43_ -0.407

-0.378 -0.368 -0.372 -0,335 -0o160

-0,407 -0,#05 -0.407 .-0,_1_ -0,222
-0.405 -0.399 -0,405 -0._14 -0.2t8

-0.405 -0.395 -0.393 -0.417 -0.212

-0,422 -0._05 -0.401 -0._27 -0.266

Left tip fin inner flap, outer surface

61 0.041 -0.324

82 0.481 -0.234

63 0.T29 -0.186

64 0.817 -0.102

65 0.721 0.541

66 0.81_ 0.482

67 0o800 0,359

bE 0.521 0.269

69 -0.118

10 -0.151

71 -0.118

72 -0.141

T3 -0.161

74 -0.18_

76 --0.14_

88 0.00_

-0.315 -0.415 -0.441 -0.365 -0.270

-0.415 -0.388 -0.318 -0o_46 -0.272

-0.409 -0.390 -0.3_9 -0.646 -0.266

-0.219 0.078 -0.309 -0.325 -0.197

-0. L96 0.325 -0.013 -0.092 -0.149

-0.096 -0.210 -0,226 -0.296 -0.009

-0.168 -0.339 -0.332 -0.335 -0.087

--0.336 -0.609 -0.633 -0.396 -0.212

Le_ tip fin outer flap, outer surface

-0.006 -0.052 -0.082 -0.178 -0.2i9 -0.203

-0.038 0.021 -0.009 -0.080 -0.086 -0.066

-0.025 0.028 -0.019 -0.080 -0.109 -0.089

-0.033 -0.016 -0.066 -0.086 -0.084 -0.087

-0,040 -0.018 --0,050 --0.082 -0,069 --0.089

-0.067 -0.060 -0.096 --0.1_2 -0.127 -0.120

Left tip fin, inner surface

-0.36a i -0.307 -0.388 I -O.4TO -0.475 -0.274

-0.420 I -0.434 -0.345 J -0.460 -0._75 -0.241-O.40T -0.336 -0.326 -0.328 -0._12 -0,224

79 0,039 -O.lOT

00 -0.070 -0.188

61 0.091 -0.035

62 -0.239 -0,031

83 0.2q9 0.541

85 -0.251 -0.388

86 0.041 -0. i_6

67 -0.066 -0.165

Body

-0.301 -0.368 -0.428 -0.458 -0.474

-0.252 -0.260 -0.282 -0.296 -0,337

-0.163 -0.214 -0.286 -0.33fl -0.378

0.186 0.289 0.385 0._8_ 0.585

0.801 0.92_ 1.045 1.152 1.252

-0.441 -0.448 -0.466 -0.46_ -0.226

-0.36fi -0._15 -0.503 -0.685 -0.203

-0.290 -0.368 -0.495 -0.fi25 -0.376
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TABLE VIii- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 ° - Continued

(d) M = 1.80, _ =0 °

Cp at:

o_ .lOl o0.,oio ,.3oi o8.,oI =,l:,Ol, o 0. o1 o,,o
Right eleven flap, lower surface

| --0o28t --0.265

2 --0.308 --0*296

'3 -0.296 -0.286

4 --0.310 -0.288

5 -0.316 -0.292

6 -0.312 -0.286

T -0.306 -0.286

8 -0.306 -0.288

g -0.312 -0.266

10 -0.308

11 -0.306

12 -0.306

13 -0.310

14 -0.310

16 -0.308

19 I -0.292 I20 -0.207

21 I -0.285

22 I I-0.321

23 -0.370

24 -0.370

25 -0.372

28 -0.350

27 -0.21_

28 -0.223

2g -0.223

30 -0.225

31 -0.213

32 -0.211

33 -0.2L7

34 -0.206

35 -O. Igz

36 -0.437

-G. 277 -0.209 -0.2q5- -0.297 -0.297

-0.308 -0.314 -0.324 -0.329 -0.331

-0.308 -0.312 °0.320 -0.310 -0.320

-0.306 -0,314 -0.320 -0.33L -0.331

-0.308 -0.316 -0.322 -0.329 -0.331

-0.306 -0.314 -0.320 -0.318 -0.320

-0.306 -0.316 -0.320 -0.333 -0.333

-0.306 -0.314 -0.320 -0.320 -0.329

-0.314 -0.310 -0.318 -0.314 -0.316

Right eleven, upper surface

-0.288 -0.306 -0.312 -0.320 -0.331 -0.333

-0.288 -0.306 -0.314 -0.320 -0.320 -0.326

-0.286 -0.306 -0.312 -0.318 -0.312 -0.320

-0.288 -0.308 -0.314 -0.322 -0.333 -0.333

-0.292 -O.30S -0.314 -0.322 -0.326 -0.331

-0.290 -0.308 -0.314 -0.322 -0.333 -0.331

Right eleven, side surface

-0-278 I -0.304 -0.3311 -0.314 I -0.308 I -0.308-0.271 -0.304 -0.302 -0.314 -0.312 -0.308

Right eleven well, le_surface

-0-269 I -0.281 -0.299 I -0.306 J -0.312 I -0.308

Right elevonwei[, right surface

I-0-2"1 030, 0.6103" 0316 10308

-0.182

-0.160

-0.156

-0.156

-0.143

-0.143

-0.153

-0.160

-0.141

-0.137

-0.143

-0. L53

-0.133

-0.43?

Left eleven, lower surface

-0.053 0.010

-0.046 0.019

-0.040 0.021

-0.057 O.OOb

-0.050 0.010

-0.062 0.019

--0.046 0.017

-0.050 0.010

-0.046 0.015

-0.066 0.015

-0.053

-0.077 -0.025

-0.048 0.010

-0.437 -0.437

Left eleven flap, upper surface

37 0.126 -0.238

38 0o166 -0.226

39 0.171 -0.216

40 0.126 -0.218

41 0.33_ 0.008

42 O.37q -0.023

63 0.356 -0.058

44 0.262 -0.121

45 0.20_ 0.223

66 0.28_ 0.313

47 0.264 0.262

148 -0.449 -0.449

!_ o.258 o..27
50 O.20u 0.243

0.081 0.161 0.260

0.092 0.173 0.252

O.Oq6 0.175 0.263

0.075 0.152 0.229

0,079 0.156 0.236

0.092 0.173 0.256

O.OqO 0.1b9 0.25_

0.08| 0.163 0.250

0.088 0.167 0.256

0.088 0.167 0.254

0.067 0.140 0.225

0.040 0.111 0.196

0.081 0.161 0.250

-0.439 -0.635 -O._3T

-O. tlq -0.139 -0.183

-0.223 -0.212 -0.214

-0.246 -0.254 -0.258

-0.275 -0.264 -0.270

-0.237 -0.235 -0.19T

-0.204 -0.202 -0.181

-0.22T -0.239 -0.237

-0.234 -0.2_8 -0.26T

-0.029 -0.102 -0.145

0.033 -0.069 -0.118

0.062 --0.106 -0.178

--0.643 -0.467 -0.463

0.233 0.112 -0.058

0.142 0.078 0.011

-0.265

-0.245

-0.26b

-0.285

-0.220

-0.172

-0.256

-0.279

-0.217

-0.159

-0.277

-0.443

-0.136

-0.060

-0.318

-0.295

-0.293

-0.316

-0.272

-0.202

-0.276

-0.286

-0.292

-0.219

-0.267

-0.441

-0.199

-0.145
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL*I0 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 ° - Continued

(d) M = 1.80, _ = 0 ° - Concluded

¢ Cp at:

Righttlpfln_terfl_,l_ersu_ace

51 -0.209 -0. L87 -0.201 -0.252 -0.2S2 '0.250 -0.236

5'2 -0.356 -0.29? -0.307 -0.322 -0.321 -0.319 -0.302
53 -0.354 -0.297 -0.309 -0.322 -0.323 -0.323 -0.311
54 -0.346 -0.303 -0.317 -0.331 -0.329 -0.325 -0.315

55 -00346 -0.303 --0.315 -0.331 -0.327 -0.3Z5 -00315

Right tip fin inner flap, inner surface

56 -00331
57 -0.352
58 -0.348
59 -0.340
60 -0.358

6!
62

63

64
65
66
67

6s

-0.165
-0.136
-0.014
-0.041

0.2?2
-00|49

O. LT_

0.500

-O.2q? --0.3021 -0.295 -0.292 -0.292 -0.298
-0.305 -0.313 [ -00335 -0.331 -0.327 -0.315
-0.303 -00309 -0.331 -0.331 -0.329 -0.315
-0.301 -00307 -00320 -0.323 -0.327 -0.313

-0.315 -0.3L7 -0.331 ,_.327 -0.327 -0.315

Left t_ fin inner flap, outer surface

-0.241 -0.313 -0.312 -0.333 -0.341 -0.346

-0.297
-0.293
-0.350
-0.247

0.000
0.068

-0.049

-0.340 -0.354 -0.371 -0.350 -0.364
-0.338 -00352 -0,366 -0.344 -00352
-0.267 -0.241 -0.250 -0.277 -00313
-0.228 -00227 -0.248 -0.252 -0.290

-00218 -00196 -0.232 -0.310 -0;331
--00244 -00214 -0.220 -0.310 -0.331

-0.286 -0.293 -0.296 -0.319 -0.327

6g
70
71
72
73
74

0.071
0.021
O.04U
0.011
0.001

-0.012

Left tip fin outer flap, outer surface

0.072 --0.003 -00019 !-0.029

0.066 0.070 0.076 0.071
0.078 0.090 0.089 0.065
0,041 0.047 0.051 0007|
0.039 0.035 0.054 0.077
0.017 0.026 00031 0.038

-0.033 -0.043
0.067 0.075

0.060 0.062
0,077 0.091
0.075 0.091
0.029 0.041

'75

76
88

T9

00
81
02
83
05
06
07

-00201
-0.238
-0.234

00052

-O.04J
00066

-00120
0.311

-0.180
-0.004
-0.093

Left tip fin, inner 8urface

0.270 j
_00342
_0.350

-0.068
-0.160

-0.056
0.012
00538

-0.282
-0.082
-0.212

I-0"333 ]-0"345 I '-0"36 I -0"368 I -0"373
-0.389 -0.406 -0.40 -0.408 -0.400

-0.356 -0.381 ..-0.39 -0,402 -0.400

-0.172 -0.231 -0.242_
--0.164 -0.101 -0.197
--0.151 -0.204 -0.246

0.157 00230 0.311
0.806 0.937 1.065

-0.317 -0.327 -0.333
-0.222 -0.283 -0.315
-0.350 -00370 -0.377

-0.267 -0.282
-0.223 -0.228
-0.277 -0.302

0.400 0.493
h183 10296

-0.344 -0.350
-0.331 -0.344
--0.385 -0.391

eeeee
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVEN GAPS; E CENTER FIN, 8 e = 0 ° - Continued

(e) M = 1.80, /3 = -60

eeeee
ee ee
eeeee

eeeee

•ee

:':':

._":

:-:-.

:,-,:

Cp at:.2

• =-4.1° _ =0.1 ° I _=4.3 ° a=8.,°[ _= 13.1o =17.6oI_ =21.9oI_ =26.1oI_=30.5oI_=34.60

Right eleven flap, lower surface

i -0.225 -0.231

2 -0.239 -0.284

3 -0.235 -0.243

4 -0.243 -0.250

S -0o241 -0,250

6 -0.235 -0.237

T -0.243 -0.292

8 -0.237 -0.245

9 -0.235 -0.237

-0.268 -0,277 -0.291 -0.297 -0.287

-0.293 -0.302 -0,314 -0.320 -0.314

-0.285 -0.295 -0.306 -0.312 -0.304

-0J289 -0.297 -0.320 -0.327 -0.322

-0.293 -0.300 -0.322 -0.329 -0.314

-0.281 -0.300 -0.304 -0.312 -0.295

-0.289 -0.306 -0.320 -0.322 -0.320

-0.289 -0.304 -0.306 -0.308 -0.306

-0.279 -0.300 -0.300 -0.306 -0.285

10 -0.24_ -0.250

11 -0.237 -0.245

12 -0.235 -0.237

13 -0.243 -0.250

14 -0.24J -0.250

16 -0.24_ -0.250

Right eleven, upper surface

-0.289 -0.297 -0.320 -0.322 -0.320

-0.289 -0.297 -0.304 -0.308 -0.297

-0.279 -0.306 -0.300 -0.306 -0.285

-0.289 -0.297 -0.324 --0.329 -0.327

-0.291 -0.300 -0.316 -0°322 -0.310

-0.289 -0.297 -0.322 --0.327 -0.320

19 j --0.189 t20 -0. 231

21 I -0.2. I

22 I -0.312 1

Right eleven, side surface

-0.233 I -0.275 -0.297 -0.295 -0.302 -0.275

--0.237 I -0.283 -0.295 -0.306 -0.306 -0.291

Right eleven well, left surface

t -0"237 I -0.283 -0.295 -0.306 -0.302 I-0.289

Right elevon well, right surface

t -0.266 I -0.289 -0.300 -0.308 -0.302 -0.279

Left eleven, lower surface

23 --0.349 -0.250

24 -0.351 -0.237

2fi -0.351 -0.212

26 -0.34i -0.196

21 -0.343 -0.160

28 -0.36S -0.156

29 -0.374 -0.160

30 -0.374 -0.164

31 -0.235 -0.162

32 -0.23b -0.160

33 -0.231 -0.160

34 -0.229 -0.166

35 -0.21_ -0.154

36 -0.431 -0.437

-0.052

-0.042

-0.042

-0.048

-0.048

-0.046

-0.046

-0.046

-0.050

-0.050

-0.056

-0.077

-0.054

-0._37

0.025

0.035

0.033

0.031

0.016

0.025

0.023

0.021

0.019

0.019

0.004

-0.015

0.010

-0.437

0.108 0,197 0.285

0.123 0.206 0.304

0.123 0.206 0.306

0.102 0.185 0.277

0.098 0.185 0.277

0.108 0*197 0.295

0.106 0.195 0.291

0.098 0.18_ 0.285

0.093 0.179 0,283

0,093 0.181 0.279

0.087 0,175 0.264

0.058 0.131 0.218

0.087 0.168 0.272

-0.439 -0.437 -0.437

Left eleven flap, upper surface

37

38

38

40

41

42

43

44

45

46

6,1

48

49

50

0.025

0.031

0.017

-0.050

0.021

0.075

0.038

-0.020

0.24_

0.376

0.366

--0.44_

0.49O

0.459

-0.171

-0.146

i-0.152

-0.175

-0.139

-0.112

-0,119

-O.18fi

0.146

-0.076

-0.142

-0.445

0.674

0.529

-0.254 -0.256 -0.264 -0.277 -0*295

-0.277 -0*256 -0.282 -0.266 -0.272

-0,300 -0.285 -0.279 -0.289 -0.295

-0.318 -0.320 -0.314 -0,314 -0.320

-0.[96 -0.196 -0.221 -0.223 --0.264

-0.142 -0.150 -0.160 -0.183 -0.216

-O.lfi6 -0.162 -0.177 -0.198 -0.204

-0.184 -0.203 -0.246 -0.252 -0.240

-0.162 -0.232 -0.236 -0.246 -0.302

-0,182 -0.281 -0.337 -0.267 -0.225

-0.211 -0.292 -0.321 -0.316 -0.267

-0.445 -0.447 -0._47 -0.447 -0.4_9

--0.139 -0.288 -0.368 -0.379 -0.397

-0.211 -0.348 -0.383 -0.375 -0.339
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, G e = 0 ° - Continued

(e) M = 1.80, /3 = -6 ° - Concluded
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, _ CONTROL SURFAC um OF HL-10 MODEL "

WITH SEALED ELEVON GAPS; E CENTER FIN, 0 e = 0 - Continued *

(f) M=1.80, _=6 °

ooooe
oe eo
ooeoe

oeooo

00o

:':':

••o

0•o•

eeeo•

:.:.,

ee•oo

:':':

:..-:

Cp at:

O a=-4.1°[_=0.! ° 1_=4.3 ° [a=8.' ° la=13.1°la=l'.6°la=21.9°la=26.1°l_=30.5° a=34.6 °

Right elevon flap, lower surface

I0

It

12

13

14

16

19

20

t -0.273 -0.29¥

2' -0,322 -0.331

3 -0.312 -0.329

4 -0°322 -0.326

5 -0.322 -0.329

6 -0.320 -0.329

1 -0.324: -0.326

8 -0.322 -0.326

4 -0.320 -0.325

22

23

24

25

26

21

28

24

30

31

32

33

34

38

36

-0.322

-0.322

-0.320

-0.322

-0.322

-0.32_

-0-297 I-0.297

I -0"245 I

I "-0.324

-0.20S

-0.204

-0.202

-0.212

-0.185

-0.18_

-0.143

-0.198

-0.183

-0.179

-0.175

-0.183

-0.174

-0.437

31 0.235

38 0.254

39 0.246

40 0.22_

41 0.31o

42 0.360

43 0.306

44 0.214

45 0.216

46 0.288

47 0.235

48 -0.439

49 0.187

50 0.179

-0.306 -0.308 -0.316 -0.320 -0.306

-0.343 -0.351 -0.344 -0.351 -0.341

-0.329 -0.347 -0.347 -0.349 -0.339

-0,333 -0.34T -0.344 -0.349 -0.334

-0.337 -0.347 -0.344 -0.351 -0.341

-0.326 -0.341 -0.347 -0.349 -0.337

-0.335 -0.347 -0.347 -0.351 -0.334

-0.335 -0.345 -0.347 -0.35X -0.334

-0.333 -0.334 -0.345 -0.344 -0.337

Right elevon, upper surface

-0.326 -0.333 -0.345 -0.344 -0.35t -0.334

-0.326 -0.333 -0.345 -0.344 -0.351 -0.334

-0.331 -0.33T -0.341 -0.347 -0.344 -0.33T

-0.329 -0.337 -0.344 -0.344 -0.351 -0.339

-0.324 -0.337 -0.347 -0.344 -0.351 -0.343

-0.326 -0.333 -0.345 -0.349 -0.351 -0.334

Right elevon, side surface

-0.316 -0.316 -0.329 -0.356 -0.345 -0.331

-0.243 -0.314 -0.326 -0.358 -0.331 -0,316

Right elevon well, leflsurface

I -0.287 -0.310 -0.322 -0.326 -0.322 -0.312

Right e!evon well, right surface

I o0.316 I -0.312 -0.322 -0.347 -0.356 -0.342

Left elevon, lower surface

-0.145

-0.135

-0.124

-0.124

-0.124

-0.123

-0.123

-0.129

-0.129

-0.124

-0.131

-0.164

-0.139

-0.43T

-0.058 -0.008 0.046 0.112 0. L45

-0.048 0.004 0.054 0.125 0.205

-0.041 0.011 0.069 0.139 0.226

-0.060 -0.010 0.044 0.110 0.193

-0.056 -0.014 0.048 0.123 0.212

-0.046 0.007 0.069 0.144 0.235

-0.048 0.007 0.069 0.144 0.235

-0.052 O.OOT 0.065 0.139 0.228

-0.050 0.007 O.OTt 0.150 0.243

-0.056 0.004 0.069 0.150 0.241

-0.083 -O.OZT 0.042 0.121 0.210

-0.048 -0.039 0.027 0.102 0.187

-0.080 -0.002 0.069 0.150 0.241

--0.435 -0.439 -0.437 --0.435 -0.437

Left elevon flap, upper surface

-0.272 -0.291 -0.274 -0.262 -0.364

-0.270 -0.264 -0.316 -0.320 -0.358

-0.272 -0.281 -0.272 -0.287 -0.352

--0.294 -0.289 -0.301 -0.320 -0.347

0.011 -0.116 -0.237 -0.306 -0.333

0.034 -0.120 -0.214 -0.264 -0.325

-0.054 -0.143 -0.220 -0.235 -0.333

-0.140 -0.263 -0.321 -0.325 -0.327

0.232 0.222 0.148 -0.039 -0.080

0.309 0.278 0.121 -0.049 -0.184

0.242 0.147 0.069 -0.093 -0.196

-0.445 -0.441 -0.445 --0.443 --0.447

0.228 0.249 0.217 0.109 -0.030

0.182 0.251 0.196 0.123 -0.022

-0;187

--0.156

-0o087

0.006

0.231

0.287

0.275

0.151

0.225

0.334

0.285

-0.441

0.203

0.143
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, _ CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 6 e = 0 - Continued

(f) M = 1.80, _ = 6 °- Concluded

Cp at:

o _o.,.loI_=°.'°I_=,._oI_: _.'°I_=l_.*°Joo'.6°1_o21.9°_=26.1°1_=_o._°1_=-._
Right tip fin outer flap, inner surface

51 -0.179

52 --0.327

53 -0.331

54 -0.340

55 -0.333

56 -0.327

57 -0.331

50 -0.331

59 -0.32_

60 -0.342

61 -0.059

62 0.109

63 Q.247

64 0.379

65 0*B03

66 6.39_

67 0.73_

60 0.670

69 "0.053

70 -0.096

71 -0.07!

72 -0o09_

73 -0.094

T4 -0.10_

-0.178 -0,244 -0,250 -0.252 -0,244 -0,240

-0,321 -0,325 -0,321 -0,354 -0,360 -0,350

-0,323 -0,327 -0.323 -0,356 -0,360 -0.348

-0.323 -0.327 -0.333 -0.364 -0.370 -0.358

-0.325 -0.327 -0.335 -0.36_ -0.370 -0.360

Right tip fin inner flap, inner surface

-0.31Q -0.318 -0.323 -0.356 -0.362 -0.341

-0.325 -0.333 -0.333 -0.36_ -0.366 -o.3se

-0.325 -0.333 -0.333 -0.362 -0.366 -0.358

-0.325 -0.327 -0.329 -0.360 -0.362 -0.354

-0.329 -0.329 -0.33s -0,368 -0.375 -0.366

Left tip fin inner flap, outer surface

-O.IQ3 -0,283 -0.290 -0.310 -0.31# -0,339

-0,195 -0,343 -0.339 -0.364 -0.3_8 -0,3_8

-0,153 -0,341 -0,339 -0.352 -0.339 -0,350

-0,193 -0,148 -0.234 -0.277 -0.290 -0,343

-0.013 0,068 -0,151 -0.273 -0,298 -0.319

0,14§ -0. L09 -0,155 -0.233 --0.298 -0,335

0,219 -0,181 -0,190 -0,260 -0.3L2 -0.329

0,072 -0,279 -0,28L -0,287 -0,317 -0,319

Left tip fin outer flap, outer surface

-0.008 -0,046 -0,082 -O*tOl -0,120 -0,130

-0.008 -0.013 -0,033 -0.049 -0,041 -0,037

0.002 -0,001 -0,033 -0,045 -0,035 -0,053

-0,023 -0.038 -0.043 -0.047 -0,032 -0.053

-0.025 -0.040 -0.043 -0.045 -0,024 -0,051

-0,044 -0,065 -0,072 -0,078 -0,081 -0,|42

Left tip fin, inner surface -

75 -0,069 -0.248

76 -0,129 -0.302

80 -0,12_ -0.302

79 0.022 -0.102

80 -0.020 -0,131

Bl 0,115 0,002

82 -0,164 0.016

83 O.3tb 0.540

85 -0.220 -O.2qO

_6 O.,OOJ -0.253

07 -0.061 -0,139

_032,i_0.3,,i 1_o.3,6_o.3,,-0,377 -0,391 -O,dOl -0,385 -0.360

-0,318 -0,339 -0._64 -0.372. -0,362

-0.235 -0,273 -0.306 -0,319 -0,34i

-0,200 -0,213 -0,233 -0,236 -0,256

-0,102 -0,149 -0,196 -0.232 -0,256

0.207 0.307 0.401 0.4q6 0.588

0.805 0.939 1.063 1,182 1,291

-0.325 -0.327 -0.335 -0.335 -0.341

-0.337 -0.389 -0.397 -0.368 -0.343

-0.291 -0.390 -0,388 -0,389 -0,38|
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4

TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8e = 0° - Continued

(g) M =2.16, _=0 °

oeoee

oe oo
oo@oe

00000

000

.:":

0000

00••

:-:..

Cp at:

II

12

16

19

20

21

22

23

24

25

26

21

2e

29

30

31

32

33

34

35

36

3?

38

3_

40

41

42

43

44

45

'46

47

48

49

5O

Right elevon flap, lower surface

-0.198 -0.199

-0.231 -0.235

-0.222 -0.233

-0.231 -0°233

-0.233 -0.233

-0.224 -0.231

-0.231 -0.233

-0.231 -0.233

-0.226 -0.231

-0.231

-0.231

-0.226

-0.231

-0.231

-0.231

-0.220

-0.220

-0.220 I

-0.239 I

_0.203 -0.203 -0.205 -0.209 -0.211

-0.235 -0.242 -0.246 -0.248 -0.248

-0.237 -0.239 -0.239 -0.242 -0.246

-0.237 -0.2_2 -0.246-0.248 -0.248

-0.239 -0.242 -0.246 -0.248 -0*250

-0.235 -0.239 -0.239 -0.244 -0.246

-0.235 -0.239 -0.244 -0.248 -0.248

-0.235 -0.239 -0.244 -0.2_6 -0.248

-0.235 -0.235 -0.237 -0.235 -0.250

Right elevon, upper surface

-0.233 -0.235 -0.239 -0.244 -0.2_6 -0.255

-0.233 -0.235 -0.239 -0.244 -0.246 -0.252

-0.231 -0.235 -0.235 -0.237 -0.235 -0.246

-0.233 -0.237 -0.239 -0.244 -0.248 -0.252

-0.233 -0.237 -0.242 -0.246 -0.248 -0.250

-0.233 -0.237 -0.242 -0.246 -0.24_ -0.250

Right elevon, side surface

I -0.227 [ -0.231 -0.233 -0.231 -0.231 -0.235
-0.214 -0.216 -0.231 -0.231 -0.231 -0.222

Right elevon well, left surface

I -0.212 I I -0.211 -0.227 -0.231 -0.227 -0.220

Right elevon well, right surface

-0.231 I -0.224 -0.231 -0.231 -0.231 -0.231

LeR elevon, lower surface

-0.265

-0*265

-0*263

-0.257

--Ool?O

-0.166

-0.160

-0*266

-0.16_

-0.162

-0.173

-0.16_

-0.15_

-0.30_

-0.130

-0.119

-0.106

-0.104

-0.104

-0,104

-0.104

-0.I04

-0.104

-0.102

-0.108

-0.117

-0.102

-0.302

-0.017 0.040 0. I09 O,

-0.013 0.049 0.118 O.

-0.009 0.049 0.120 O.

-0.020 0.03_ 0.101 0.170

-0.022 0.032 0.101 0.170

-0.017 0.040 0.111 0.185

-0.017 0.040 0.109 0.185

-0.017 0.038 0. I05 0.178

-0.020 0.036 0.105 0,178

-0.020 0.036 0.105 0.178

-0.028 0.021 0.085 0.157

-0.045 0.002 0.062 0.133

-0.026 0.027 0.096 0.172

-0.302 -0.302 -0.302 -0.302

-0.013

0.017

0.021

-0.000

0.22_

0.211

0.14_

0.06o

0.175

0.27_

0.26_

-0.313

0.253

0.18_

Left elevon flap, upper surface

-0.175

-0.169

-0.162

-0.151

-0.121

-0.117

-0.100

-0.152

0.039

0.089

0.123

-0.310

0.265

0.153

-0.168 -0.188 -0.209

-0.162 -0.173 -0.199

-0.177 -0.175 -0.199

-0.192 -0.199 -0.212

-0.136 -0. I17 -0.130

-0.142 -0.140 -0.156

--0.173 -0.181 -0.194

-0.167 -0.184 -0.182

-0.096 -0.126 -0.172

-0.049 -0.076 -0. I08

--0.081 -0.124 -0.150

-0.306 -0.313 -0.300

0.082 -0.102 -0.052

0.088 0.052 -0.0b0

176

187

191

-0. 302

0.254

0.264

0.279

0.254

0.256

0.273

0.771

0.269

0.271

0.271

0.245

0.219

0.264

-0.242 -0.270

.0.2ZO -0.265

-0.218 -0.259

-0.231 -0.252

-0.179 -0.220

-0.177 -0.209

-0.211 -0.216

-0.197 -0.201

-0.203 -0.227

-0.148 -0.158

-0.182 -0.175

-0.306 -0.313

-0.I16 -0.188

-0.15_ -0.188
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

• WITH SEALED ELEVON GAPS; E CENTER FIN, 5e = 0° - Continued

(g) M = 2.16, _ = 0 ° - Concluded

I
Right tip fin outer flap, inner surface ]

I

-- -o.zsa -0.292 -0. leo -0.182 -0.167

I "°aas- I -°-237 I -0.232 I -0.236 I -0.235
I "°aaT- I -°-a*°l -°-a3*1 -0-2381 -0.2,:,
I -oa31. I -0.z*a I -o.23* I -0.a*0 I -o.a,,*
I -o23I__ -o.234 -0.2_o -o.2_4

Right tip fin inner flap, inner surface

60 --0.2_

Left tip fin inner flap, outer surface

661 -0.13_ __,,2 -0.2,6 -0.259

62 I _7, I -0.257 1 -0.263 I -0.270

63 I _270 I -o.as3 I -0.257 t -0.27,,
6, I _99 I -o-al9 I -0.2,8 I -0.270
,.s I _"51 -o.za./ I -0.23z I -0.2,,,
66 I _4_ "1 °a'*" I -o-ass I -0.265
61 ] _'6 I"-0.246 I -o.ass I -o.263

-0.255

Left tip fin outer flap, outer surface

7790.055-0.040 -0.118 -0.1_7 -0.15./ -0. 176 -0.199

uo _1 I -o.l,o I -o.156 I -o.173 I

81 -,'0 107_. --0.1_ 17 --Oe 165 I --0.193 I -0.2116 I
,a o.legl o.2591 0.357 I o.**L I o.532t
e3 o.e_Ol o.9./al z..91 1.2371 ,.35Ol
as _1 -0.225 _ -0.236 I -0.242 I
a6 -0 a031- -0.235 I -0.23, I -0.2,a I -0.259 I

-0.253 -0.268 -0.261 -0.27* -0,283
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MO_IEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 6 e = 0 ° - Continued

(h) M = 2.16, _ = -6 °

ooeoo

oo oe
Qoooo

eeooo

oeo

ooooo

o0o

eoeoo

oeoo

eooQ

QOOQ6

Ooeoe

00Q0O

0o000

ODOOO

o00

Right elevon flap, lower surface

9 -0°254

Right elevon, upper surface

10 _- 222 -0.231 -0.240 -0.2

_-*, I _*_0 I -0.232 I-0.231 I-0.2 _2 I -0.252
_t I -0.224 I -0.2t8 I -0.2_ I-0.267
_z I-0.231 I-0.2,,2 i-0.2_,, I -0.2s4

• -0.2I " -o.25,

Right elevon, side surface

20 -0.220

Right elevon well, left surface

21 -0.209

Right elevon well, right surface

-- -02. 20 -0.22_ -0.222 -0°222 -0.214

Left elevon, lower surface

23

24

2S

26

27

28

29

30

31

32

33

34

3S

-o.162 I •
-o.15L I
-0. ZO,,I
-0.Z02 I
-o. 1o4 I
-0.106 I
-0.106 [

--0.106 [

-o. toe I
-o.211
-o.,o I
-0.302 I

40 I I o.oo4
• 1 I I eoOO,b
42 I I OoO4V
43 I I OoOlZ
•'_' I I -o-o_'3
40 I I o._o61
,,6 I I o.o,J6
4"1 t I o. to6
_,0 I t-o.3xo
49 I -- I o.,,,,,,

Left elevon flap, upper surface

I I _o.19o I-o.lo6 [-o.19o

I _-o.xl9 I-O.162 I-O.102
I _-o.136 I -o.122 I-O.139
I I _x -.o.zol I -o.x_ I -o.1_s
I I _-o.3,:) I-O.3Os I-O.31o
I I o_ I o.- 27_ [-o.270 [-0.265

-0.2_2
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 ° - Continued

(h) M = 2.16, _ = -6 ° - Concluded

• Cp at:.2

Right tip fin outer flap, inner surface

51 -0.145 -0.t57 -0.205 -00203 -0.194 -0.173 -0.154

52 -0.255 -0.221 -0.23t -0.237 -0.233 -00223 -0.214

53 -0.25'1 -0.221 -0,231 -0.237 -0.235 -0.227 -0.218

54 -0,257 -0.221 -0.233 -0.240 -0.237 -0.231 -0,225

_5 -0.257 -0.216 -0.233 -0.237 -0.237 -0.231 -0.225

Righttip fin inner flap, inner surface

56 -0.24q -0.206 -0.227 -0.222 -0.216 -0.197 -0.212

57 -0.25_ -0.223 -0.231 -0.246 -0.240 -0.231 -0.222

58 -0.259 -0.223 -0.231 -0.242 -0.242 -00233 -0.222

55 -0.252 -0.221 -0.227 -0.233 -0.235 -0.227 -0.220

60 -0;270 -0.227 -0.233 -0.242 -0.240 -0.231 -0.225

Left tip fin inner flap, outer surface

61 -0.203 -0o238 -0.242 -00255 -0.261 -0.255 -0.257

62 -0.15a -0.238 -0.252 -0.261 -00276 -0.263 -0.265

63 00020 -0.223 -00252 -0.265 -0.280 -00257 -0.265

64 -0.074 -0.238 -0.252 -0.267 -0.268 -0.263 -0.250

65 ! 0.027 -0.221 -0.222 -0.233 -0.225 -0.246 -0.199

66 -00179 -0.240 -00255 -0.265 -0.270 -00265 -0.265

67 --0.000 -0.231 -0.255 -0.265 -0.270 -00265 -0.265

68 0.086 -0.1_0 -0.252 -0.263 -0.270 -0.263 -0.261

Left tipfln outer flap, outer surface

69 0.212 O.l?q 00132 0.124 0.117 0.134 0.130

10 O.IBZ 0.185 0o197 0.201 0.212 0.224 0.233

71 0.19_ 0.215 0.212 0.216 0.229 0.228 00237

72 0.141 0.172 0.177 0.190 0.212 0.234 00252

73 0.149 0.166 0.172 0.203 0.214 0.239 0.252

74 0.130 0.147 0.156 0.178 0.186 0.200 0.205

Left tip fin, inner surface -

75 -,_0214] -0.231 -0.240[-0.248 -0.255 -0.250 -0.252

0876 -q_.242 -0.251 -00255 -0.270 -0.280 -0.274 -0.272
-_b.220 -0.246 -00255 -0.270 -0.278 -0.276 -00274

79 00136 0.049 -0.066 -0.076 -0.102 -0.122 -00139

80 -00010 -0.086 -0.134 -0.145 -0.156 -0.162 -0.179

81 00001 -00058 -0.141 -0.177 -0.210 -00223 -0.242

82 -0.060 0.019 0.119 0.190 0.270 0.352 0.437

83 0033b 0.570 0.831 0.971 1.103 1.223 1.337

85 -0.096 -0.174 -0.231 -0.237 -0.244 -0.238 -0.235

86 -0.023 -0.063 -0.134 -0.177 -0.214 -0.244 -0.263

8i -0.171 -0.221 -0.248 -0.255 -00261 -0.265 -0.272
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, A_NoD CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 5 e = 0 - Continued

(i) M = 2.16, /3 = 6 °

C at:

== P

I n=l.1 ° =5.3° I

1 -0.209

2 -0.244

3 -0.24_

4 -0.26[

5 -0.252

6 -0.24o

; -0.252

8 -0.25Z

9 -0.25Z

I0 -0.255

It -0.255

12 -0.270

13 -0.261

14 -0.259

16 --0.263

19 -0.237

20 -0.224

21 I -0.220

22 1025,

23 -0.ISU

24 -0.146

25 -0.15_

26 -0.1be

2T -0.149

28 -0.141

29 -0.147

30 -0.147

31 -0.14_

32 -0.143

33 -0.143

34 -0.147

35 -0.145

36 -0.300

37

38

3S

40

41

42

43

44

45

46

47

46

4g

50

0.138

0.199

0.201

0.11_

0.309

0.322

0.283

0.20e

0.180

0.255

0.21_

-0.319

0.158

0.139

Right elevon flap, lower surface

-0.209 -0.211 -0.211 -0.224 -0.222 -0.212
-0.252 -0.280 -0.272 -0.259 -0.257 -0.244

-0.248 -0.272 -0.263 -0.257 -0.254 -0.244

-0.257 -0.270 -0.259 -0.259 -0.254 -0.244

-0.263 -0.25? -0.265 -0.261 -0.257 -0.265

--0.244 -0.263 -0.263 -0.254 -0.25_ -0.272

-0.257 -0.261 -0.263 -0.259 -0.257 -0.267

--0.263 -0.285 -0.263 -0.259 -0.257 -0.270

-0.259 --0.278 -0.263 -0.264 -0.25_ -0.252

Right elevon, upper surface

-0.274 -0.257 -0.274 -0.259 -0.257 -0.255

-0.263 -0.252 -0.263 -0.259 -0.257 -0.265

--0.263 -0.276 -0.278 -0.254 -0.254 -0.263

-0.285 -0.261 -0.282 -0.259 -0.257 -0.259

-0.265 -0.285 -0.270 -0.261 -0.257 -0.255

-0.212 -0.274 -0.272 -0.261 -0.257 -0_272

Right elevon, side surface

I -0.235 -0.270 I -0.254 -0.248 -0.261 -0.255-0.216 -0.237 -0.280 -0.244 -0.242 -0.220

Right elevon well, le_ surface

I-0.211 -0.235 1-0.261 -0.252 -0.233 -0.2i6

Right elevon well, right surface

i-0.2,3t -0.238i-0.257 -0.252 -0.254-0.2,
Left elevon, lower surface

-0.106 -0.030 0.013 0.069 0.136 0.223

-0.102 -0.026 0.019 0.073 0.144 0.231

-0.102 -0.022 0.026 0.082 0.155 0.244

-0.104 -0.035 0.008 0.060 0.131 0.216

-0.102 -0.037 0.008 0.069 0.140 0.231

-0.095 -0.026 0.023 0.086 0.157 0.251

-0.098 -0.028 0.023 0.086 0.159 0.25l

-0.097 -0.028 0.021 0.086 0.157 0.244

-0.106 -0.028 0.023 0.088 0.164 0.255

--0.10b -0.033 0.021 0.086 0.164 0.255

-0.108 -0.056 -0.002 0.062 0.138 0.227

-0.132 -0.065 -0.011 0.049 0.125 0.210

-0.112 -0.039 0.017 0.084 0.164 0.255

-0.302 -0.302 -0.302 -0.302 -0.300 -0.298

Left elevon flap, upper surface

-0.151

-0.130

--0.128

--0.130

0.223

0.168

0.090

0.048

0.190

0.285

0.252

-0.315

0.130

0.096

--0.166 -0.183 -0.209 -0.263 -0.265

-0.209 -0.237 --0.231 -0.259 -0.261

-0.183 -0.220 -0.233 -0,252 -0.257

-0.201 -0.214 -0.233 -0.248 -0.255

-0.134 -0.188 -0.214 -0.229 -0.259

-0.123 -0.173 -0.175 -0.220 -0.255

-0.125 -0.194 !-0.220 -0.265 -0.272

-0.201 -0.206 -0.212 -0.206 -0.221

0.147 0.002 -0.037 -0.099 -0.163

0.254 0.130 -0.026 -0.108 -0.180

0.230 0.100 -0.060 -0.133 -0.176

-0.300 -0.302 -0.302 -0.300 -0.302

0.230 0.207 0.089 0.004 -0.171

0.168 0.093 0.091 -0.014 -0.127
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TABLE VII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND CONTROL SURFACES OF HL-10 MODEL

WITH SEALED ELEVON GAPS; E CENTER FIN, 8 e = 0 ° - Concluded

(i) M = 2.16, /3 = 6 ° - Concluded

• C at:
.. P

Right tip fin outer flap, inner surface

51 -0.147 -0.147

52 -0.255 -0.242

53 -0.26_ -0.248

54 -0.261 -0.248

55 -0.259 -0.248

-0.182 -0,189 -0.180 -0.169 -0.156

-0.236 -0.246 -0.253 -0°249 -0.238

-0.236 -0.248 -0.255 -0.251 -0.242

-0.238 -0.25t -0.255 -0.251 -0.242

-0.238 --0.253 -0o295 -0.251 -0.244

56 -0.26_

fit --0.259

58 -0.257

5_ -0.257

60 -0.26_

61 0.02_

62 0.068

63 0.346

64 0.341

65 0.575

661 -0.031

67! 0.442

681 9.543

Right tip fin inner flap, inner surface

-0.244 -0.236 -0.251 -0.251 -0o246 -0.233

-0.248 -0.238 -0.251 -0.257 -0.251 -0.24Z

-0.246 -0.238 -0.251 -0.257 -0.252 -0.242

-0.246 -0.238 -0.251 -0.257 -0.251 -0.242

-0.250 -0.238 -0.253 -0,257 -0.251 -0.244

Left tipfln inner flap, outer surface

_0.145 -0.219 -0.221 --0.223 -0.236 -0.244

-0. t73 --0.2_8 -0.246 -0.248 --0.246 -0.251

-0. I64 -0.248 -0.2%4 -0.244 -0.246 -0.253

-0.175 -0.221 -0.229 -0.229 -0.242 -0.255

-0.188 -0,152 -0.223 -0.229 --0.227 -0.248

-0.031 -0.142 -0.208 -0.238 -0.242 -0.248

0.104 -0.157 -0.225 -0.238 -0.242 -0.244

0.089 -0.180 -0.225 -0.229 -0.236 -0.236

Left tip fin outer flap, outer surface

69 -0.0t_ 0.005

?0 -0.046 0.003

?1 -0.037 0.016

12 -0o059 -0.016

13 -0.05_ -0.016

74 -0.066 -0.027

-0,030 -0.045 -0.050 -0.039 -0.050

--0.001 -0.003 -0.000 0.004 0.004

0.004 -0.003 0.006 0.008 0.002

-0.009 -0.007 -0.000 0.010 -0.028

-0,011 -0.009 0.002 0.027 -0.054

-0.028 -0.028 -0.009 -0.011 -0.077

LeR tip fin, inner surface

?5 I -0.115 1 -0.173 I76 -0.128 -0.205

88 -0.12_ -0.205

-0.248 -4.248 -0.251 -0.236 -0.242

-0.263 -q.270 -0.268 -0.249 -0.257

-0.263 -1.261 -0.266 -0.253 -0.263

Body

?9 0.010 -0.089

80 -0.00_ -0.091

UI 0.115 0.014

82 -0.104 0.057

83 0.33? 0.568

85 -0.18_ -0.220

B6 -0.020 -0.218

87 -0.059 -0.136

-0.185 -0.189 -0.206 -0.216 -0.231

-0.137 -0.154 -0.163 -0.169 -0.184

-0.056 -0.092 -0.122 -0.146 -0.169

0.241 0.333 0.431 0.529 0.631

0.835 0.978 1.113 1.236 1.351

-0.221 -0.223 -0.23I -0.225 -0.227

-0.263 -0.268 -0.206 -0.242 -0.238

-0.251 -0.263 -0.270 -0.263 -0.270
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TABLE VIII.- "COEFFICIENTS FROM PRESSURE MEASUREMENT8 ON BODY, FIN, AND

r "CONTROL SURFACES OF HL--10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 6 e = 35 °

(:at) M=1.50, #9 =0 °

Oe oe
oeooo

oeeeo

oeo
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00o00
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DO•

23

24

23

26

2l

2B

29

30

31

32

33

34

35

36

C at:
p

Right elevon flap, lower surface

1 -0.329 -0.310 -0.300 -0.307 -0.309 -0.332

2 -0.356 -0._3g --0.323 -0.336 -0.349 -0.378

3 -0.343 -0.32_ -0.26g -0.095 0.056 0.014

4 -0.351 -0.32_ -0.31_ -0.328 -0.326 -0.357

5 -0.337 -0.32u -0._19 -0.334 -0.34b -0.378

6 -0o314 -0.301 -0.J21 -0.349 -0.376 -0.419

1 -0.335 -O.31b -0.31_ -0.324 -0.326 -0.355

-0.322 -0.306 -0.3L_ -0.330 -0.340 -0.372-0.312 -O.2q_ i-0.313 -0.347 -0.357 -0.407

Right elevon, upper surface

10 -0.335 -0.316 -0.313 -0.326 -0.326 -0.355

11 -0.322 -0.30b -0.313 -0.330 -0.342 -0.374

12 -0.312 -0.299 --U.31J -00342 -0.351 -0.397

13 -0.353 -0.333 -0.31_ -0.336 -0.334 -0.36b

14 -0.339 -0.322 -U.319 -0.334 -0.349 -0.378

16 -0.366 --0.339 -4.321 --0.334 -0.336 -0._61

Right elevon, side surface

t, I -0.34I -0. 322 -0._32 -0.15B I -0.046 -0.02420 -0.341 -0.333 -0.317 -0.330 -0.326 -0.345

Right elevon well leflsurface

2l1-0.3, 1-0.301=_._00I-0.30,1-0.307 -0.330

Right elevon well right surface

_2 1-o.,- l-o-"_ -o.,_ I-o.7_2I-o.-_ -o.712

LeR elevon, lower surface

-0.349 -0.153 0._g2 0.408

-0.316 -0.06_ 0.581 0.589

-0.273 0.051 0.4_ 0.579

-0.273 _.074 4.411

0.135 ¢°520 0.552

0.023 0.520 0.654

-0.079 0.38_ 4.540

0.149 0.274 4.2U_

0.317 0.276 4._4

0.652 0.576 U.55_

0.55g 0.553 0.5_

0.462 0.387 00_2_

0.414 0.37S 0.276

0.054 0.134 4.101

0*477

0.577

0.?03

0.593

0.297

0.328

0.62_

0.606

0.308

0.357

00170

0.610

0.795

0.b8¥

0.542

0.67?

0.834

00716

0.349

0.357

0.633

0.637

0.336

0.318

0.195

0.733

00896

0.784

0.602

0.733

0.907

0.787

0.438

0.465

0.737

0.704

0.430

0.420

0.283

Left elevon flap, upper su_ace

37 -0.447 -0.485 -0.46g -0.473 -0.525 -0.480

38 -0.416 --0.474 --4.471 -0.475 --0.521 -0.400

39 --0.360 --0.441 --0.462 -0.461 -0.494 -0.459

40 -0.356 --0.40_ -0.431 ,0.423 -0.392 -0.417

41 -00296 -0*324 -4.342 --0.349 --00417 -00442

42 -0.285 --0.32_ --0.340 --0.351 --0*512 -0.490

43 --0.291 --0.341 -0.367 -0.398 -0.537 -0.500

44 -0.376 -0.462 -0.451 -0.457 -0.524 -0.480

45 -0.276 -0.33U -0.37B -0.457 -0.468 -0.314

46 -0.224 -0.271 -4°302 -0.357 -0.394 -0.4S7

4? -0.244 -0.29U -4.315 --0.323 -0.369 -0.391

40 -0.234 -0.2T3 -U*Z71 -0.294 -0.302 -0.334

49 -0.22$ -0.28S -0.311 -0.336 -0.340 -0o359

50 -0.374 -0.364 -0.342 -0.367 -0.386 -0.418
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TABLE V_I.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON GAP_;

E CENTER FIN, 8 e = 350 - Continued

(a) M = 1.50, /3 = 0 ° - Concluded

C at:
.u p

Right tip fin outer flap, inner surface

51 -0.263 -0.269 -0.256 -0.250 -0.246 -0.255

52 --0.46| --0.620 -0.469 -0.509 --0.455 --0.680

53 --0.643 -0.421 -0.451 -0.465 --0.663 -0.689

54 -0.424 -0.4L_ -0.438 -0.455 -0.453 -0.476

55 -0.441 --0.425 --0.45_ --0.459 --0*459 --0.474

Right tip fin inner flap, inner surface

56 -0.380 -0.359 -U.315 -0.401 -0.38Z -0.384

51 --0.420 -0.429 -0.44T -0.445 -0.459 -0.487

58 --0*4|8 --0.4|8 -0.46_ --0.436 --0.459 -0.670

5g -0.405 -0.410 -0.460 -0.430 -0.44T -0.462

60 -0.460 -0.431 -0.451 -0.459 -0.45? -0.685

Left tip fin inner flap, outer surface

6L -0.015 -0.221 -0.308 -0.438 -0.459 -0.607

62 0.0|9 -O.lO? -0.26| -0.399 -0.416 -0.489

63 0.146 0.028 -0.055 -0.148 --0.459 -0.674

66 0.215 O.OTo -0.171 --0.461 -0.478 -0.561

65 0.445 0.236 0.083 -0.325 -0.41? -0.516

66 0.338 -0.006 -0.35g -0.491 -0.4?6 -0.211

61 0.357 0.188 -0.018 -0.489 -O.50g -0.117

68 0.186 O.OgS -0.003 -0.461 -0.491 -0.173

Left tip fin outer flap, outer surface

65 0.006 0.036 0.060 0.053 0.034 -0.006

10 --0.063 -0.023 U._4 O.OSg 0.095 0.115

?l -O.Olg 0.01_ 0.054 0.074 0.108 0.125

72 -0.059 -0.0|4 0.026 0.055 0.087 0.11?

73 -0.063 -0.025 0.016 0.053 0.091 0.1Z7

?4 -0.008 -0.056 -0.020 0.022 0.062 0.050

Left tip fin, inner surface

75 -0.219 -0.340 I-0.43Z -©.480 I "0.50t -0.541

76 -0.221 --0.351 I -0.470 -0.486 ] -0.530 -0.56688 -0.219 -0.369 -0.659 -0.486 --0.537 -0.564

19 0.123 0.059 -0.018 -0.114 -0.185 -0*255

80 -0.013 -0.078 --0.1_4 -0.150 -0.166 -0.188

81 0.1G6 0.044 -0.028 -0.087 -0.150 -0.209

82 -0.25? -0. t72 -O.OUl -0.010 0.066 0.140

83 0.190 0.289 O._lL 0.536 0.668 0.796

85 --0.100 -0.189 -0.2Y6 -0.392 -0.405 -0.624

86 0.073 0.011 -G.06t --o.og5 --0.|06 -O. lbg

87 -0.042 -O.Og_ -0.141 -0.202 -0.346 -0.503
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 350 - Continued

(b) M = 1.50, _3 = -6 °

eoo_

eee

:-.-:

O

Cp at:

_=-4.4°1_=-0.1°1ct=4.1° [_=8.5°Jct=12.9o c_=17.5c

Right eleven flap, lower surface

1 I --0.323 -0;301 -0.207 -U.ZU4 -0.317

2 I -0.344 -0.325 J -U.303 -0.301 -0.338

3 I --0.309 --0.32_ -0.686 -0.170 -0.171 I

4 I -0.354 -0.325 -0._01 -0.318 -0.354

$ I -0.340 -0.319 -0.307 -0.307 I -0.340 I

6 I -0,334 J -0.319 I -_._59 -0.359 -0.385

? I --0.342 I -0.322 ] -0.303 -0.316 -0.348

8 I -0.338 I -0.311 _ -0.3U_ -0.301 -0.327 I

I-0-334 I -0.317 I -0.33_ -0.318 -0.340_j

Right elevon, upper surface

10 I -0.342 -0.323 t -O.J_ ' _0.316 I -0.346

11 I -0.338 -0.317 I -U.305 -0.301 I -0.329

12 ] -0.334 -C.319 -0.326 -0.318 I -0.342

13 I -0.357 -0.334 -0.314 -0.334 I -0.369

14 I -0.344 -0.321 -0._07 -0.307 I -0p338

16 _ -0.357 -0.33* -0.307 . -0.347 I -0.390

Right elevon, side su_ace

19 -o.3_2 -o.32_ -o.144 I I -0.179 I-0.267
20 -0.348 -0.336 -G.318 -0.309 -0.308

Right eleven well, left surface

21 [-0.3271 -0.31_ I-0.-3 I I-0.2_5 I-0.327

Right eleven well, right surface

22 I-0.714 J 1.264 I 1.109 I ] 0.923 I 0.845

Left elevon, lower surface

23 I-0.338 " -0.255

24 I -0.317 -_.190

25 I -0.253 -0.122

26 I --0.21l -O.ISJ

21 I-0.305 -G.039

2B I -0.296 -0.053

29 I -0.357 -O.lf13

30 I -0.284 -0.153

3t [ 0.017 I 0.392

32 I -0.120 0.354

33 I -0.078 0.354

34 I 0.385 0.350

35 I 0.437 0.333

36 I Q.0_9 I c.065

-0.117 .

-0.015 I

OolGb

0.103

0.213

Go22fi

0.C99

boC29

0.418

0.51o

U.441

0.402

0.713 0.775

0.705 0,881

0.651 0.771

0.549 0.613

0.630 0.700

0.784 0.900

0.730 0.935

0.354 0.504

0.510 0.633

o.u19 I o.9s1
0.655 ] 0.725

0.574 _ 0.667

0.603 I 0.714

0.261 I 0.342

Left elevon flap, upper Surface

-0o421

-0.430

-0.426

-0.419

-G.370

-0.417

--0.3_9

-U.393

-0.258

-0.204

-_.225

-0.210

-0.398

37 i-0.404 --0.406

38 I -0.408 --0.4|3

39 1--0.408 --0.410

40 t -0.388 -0.39_

ql I -0.296 -0o365

4_ I-0.286 -0.363

43 I-0.300 -0.336

** e-0.367 -0.373

45 t -0.150 -0o236

4• i-0.176 -0.201

42 t -0.188 -0.198

4u t -0.130 -0.137

4q t -0o098 -0o161

5_ t-0.312 --0.373

-0.42B I -0.437

-0._13 I -0.417

-o.396 ] -o.375

-0.396 I --0.369

-o._11 I -o.39o
-0.450 ] -0.417

-0.469 I -0.4_4

"0.466 I "Oo&40

-0.476 ] -0.469

-0.472 l-0.461

-0.420 I -0._19

-0.328 I -0.346

--0.305 -0.409

• -0.459 -0.467
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVEN GAPS;

E CENTER FIN, 8 e = 35 ° - Continued

(1:)) M = 1.50, 13 = -6 ° - Concluded

Cp at:
.2

'_ =-4.4°1_=-0.1°1a 4.1° 1_=8.5 ° =12.9°1a=17.50

Right ttpfln outer flap, inner surface

51 -0.268 --0.266 -0.266 -0.250 -0.256

52 -0.46L -0.461 -U.4_ -0.6t5 -0.625

$3 -_.676 --0.675 -0.656 -0.420 --0.630

56 -0.47L -O.4bL -U.433 --0.622 -0.600

55 -0.469 -0.46_ -0.46e -o.620 -0.409

Right tip fin inner flap, inner surface

56 -0.611 -0.417 -0._73 -0.346 -0.335

51 --0.663 --0.661 -U.437 -0.418 --0.638

50 -0.450 -0.44_ -_.435 -0.607 -0.421

59 -0.660 -0.66U -0.425 -0.399 -0,6t§

60 -0.478 -0.47t -0.666 -0.424 -0.427

Le_ tip fin inner flap, outer surface

61 -0.316 -0.36b -0.406

62 -0oL36 -0.35Z -0.635

63 0.061 -O.O§b -O._J7

66 -0o033 -0.297 -0._5

65 0.170 -0.07_ -0.331

66 -0.096 --0.600 -G.6_9

67 0.128 -0.307 -0.3_9

68 0.057 --0°22b -0.356

-0.613 -0.396"

--0.636 -0.625

-0.463 -0.619

-0.676 -0.530

-0.659 -0.640

-0.686 -0.660

-0.651 -0.607

-0.369 -0.368

Left tip fin outer flap, outer surface

65 0.193 0. t9¢ U.tee 0.097 0.067

70 0.109 0.13_ 0.1_6 0. I76 0.203

7l O.l§T 0.165 O.t_/ 0.189 0.218

72 0.103 0.125 0.1_8 0.168 0.212

73 0.086 0,102 O.l_e O. tTO 0.220

76 0.066 0.062 0.102 0.132 0.170

Lefl tip fin, inner surface

75 I -0.362 I -0.429 -0.460 -0.657 -0.440

76 I -00369 I --0.431 -0o695 -0.505 -0.47688 -0.365 -0.63_ -0.691 -0.507 -0.676

Body

79 0.187 0.112 0.036

80 0.013 -0.056 -O. LtO

et 0.076 0.02_ -0.031

82 -0.t84 -O,t2_ -G.GT?

83 0.212 0.305 0.6_3

85 -0.048 -0.112 -0.185

86 0.055 0.001 -U.033

81 -00011 -0.13_ -0.1a_

-0.112 -0.176

-0.190 -0.207

-0.152 -0.218

0.005 0.052

0.667 0.788

-0o372 -0.662

-O.09t -0.122

-0.657 --0.676
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AN_)

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON GAPS;

E CENTER FIN, 5e = 350 - Continued

(c) M = 1.50, /3 = 6 °

oeoeo

oo oe
oeooo

eeoc•
• •

coo

eeoee

• • •
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Cp at:
.2

o-4. ot o-0.1oI =4.1°I o85°I o1,.,oI -1,.0o
Right elevon flap, lower surface

1 -0.339 -0_365 -0.333 -0.302 -0.32T -0.323

2 -0.381 -0.393 -0.35o -0.322 -0.373 -0.375

3 -0.3%2 -0.33_ -0.312 -0.141 0.133 0.240

4 -0.343 -0;354 -0.350 -0.316 -0.344 -0.329

5 -0°356 -0.360 -0.345 -0.31S -0.369 -0.365

6 -0.318 -0.325 -o.345 -0.333 -0.369 -0.390

1 -0.343 -0.34_ -0._43 -0.316 -0.344 -0.333

8 -0.343 -0.341 -0._43 -0.316 -0.358 -0.350

9 -0.312 -0.325 -0.55, -0.339 -0.383 -0.396

Right elevon, upper surface

tO -0.343 -0.345 -0.3,5 -0.316 -0.346 -0.336

11 -0.341 --0.341 -0.343 -0.318 -0.360 -0.352

12 -0.312 -0.327 -0.354 -0.337 -0.319 -0.390

13 -0.366 -0.368 -0.35u -0.322 -0.35_ -0.338
I

14 -0.36, -0.364 -0.3,_ -0.318 -0.369 -0_365 I

16 -0.368 -0.3_ -G.36_ -0.325 -0.356 -0.333 JRight elevon, side surface

19 I-0.35, I-0.333 -0,06 I-0._- I-0.050 0.0,ozo 1-033_ I 0.3_ I 0.3,1 I-0.3z2 0339 0.336

Right elevon well, left surface

2t I-C.2el I-o.3oo I -o.31e -C.308 [ -0. J_.327 -0 317

Right elevon wen, right surface

22 10.676 I 0.621 I 0.556 I 0.494 I o._.5 Io.396

Left elevou, lower surface

23 -0.077 0.25_ 0.@50 0.665 0.447 0.402

24 -0.|45 0*594 0.044 0.659 0.62, 0.621

25 0*046 0.550 0*615 0.577 0*630 0.605

26 0*323 0.390 0.'23 0.467 0.499 0.552

2_ 0.565 0o56_ 0.566 0.581 0.566 0.610

28 0°673 0.69_ 0.08_ 0.629 0.b09 O.bb4

29 0.421 0.5S4 0.590 0.421 0.40[ 0.471

30 0.065 0°202 0o211 0.190 0.216 0.296

31 0.207 0.34_ 0.156 0.177 0.235 0.330

32 0.596 0o67_ U.375 0.363 0.389 0.,81

33 0.5_ 0.600 0.,50 0.402 0.405 0.490

3_ 0.434 0.311 0o1_4 0.204 0.189 0.313

35 0.321 0.215 O.A>6 0.184 0.2|4 0.334

36 0.030 0.061 0.05, 0.096 0.191 0.301

Left elevon flap, upper surface

37 -0.36_ -0.420 -0.,66 -0.510 -0.489 -0.494

38 -0.256 -0.366 -0.42_ -0.489 --0.441 -0.475

39 --0.239 --0.3|4 --0*40b --0.447 --0.390 --0.419

40 -0.229 --0.304 --0*362 --0.381 --0.333 -0.352

41 --0.283 --0.333 --0.350 -0.308 --0.339 -0.340

42 --0*281 --0.33J -0*370 -0.385 -0.396 -0.425

43 -0.212 -0.329 -0.370 -0.402 -0.456 -0.489

44 -0.379 -0.40_ -0.,48 -0*452 -0.480 -0.494

45 -0.404 --0.654 -0.473 -0.433 -0.440 -0.457

46 -0.303 -0.335 -0.35b -0.358 -0.354 -0.381

4; -0.301 -0.320 -0.32o -0.328 -0.327 -0.329

48 -0.299 -0.295 -0.2_ -0.282 -0.285 -0.301

49 -0.314 -0.326 -0.337 -0.339 -0.338 -0.333

50 -0.398 -0.387 -0.,3_ -0.433 -0.405 -0.392
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON GAPS;

E CENTER FIN, 5 = 35 ° - Continued
e

(c) M = 1.50, _ = 6 ° - Concluded

Cp at:

oolo o,.lo ° =
Right tip fin outer flap, inner surface

SI -0.265 -0.268 -0.257 -0.250 -0.250 -0.255

52 -0.312 -0.387 -0.408 -0.431 -0.440 -0.436

53 -0.311 -0.360 -0.396 -0.425 -0.444 -0.436

54 -0.377 -0.362 -0,398 -0.432 -0.434 -0.452

55 -0.377 -0.36a -0.406 -0.444 -0.434 -0.452

Right tip fin inner flap, inner surface

56 -0.368 -00337 -00335 -0.37g -0.386 -0.370

_ -00370 -00356 -O.3_t -00423 -0.459 -0.465

50 --0*370 -0.356 -0.367 -0.4|8 -0.444 -0.436

59 -0.370 --0.34g --0.310 -0.410 -0.436 -0.421

60 -0.404 -0.370 -0.402 -0.442 -0.446 -0.442

Left tip fin inner flap, outer surface

61 0.118 '-0'022 -0.152 -0.328 -0.405 -0.400

62 0.390 OoISU -0.0_I -0.181 -0.396 -0.482

63 0.572 0.381 O. lLO -0.044 -0.306 -0.400

64 0*740 0.46_ O*IU_ -O*Ot3 --0*323 -0.467

65 0.658 0.58_ 0.3_4 0.164 -0.201 -0.431

66 0.482 0.436 0,175 -0.259 -0.430 -0.375

61 0.581 0.4|§ U.242 0.006 -0.438 -0.366

60 0.381 0o316 0.121 0.000 -0.38t -0.305

Left tip fin outer flap, outer surface

6g -0.217 -0-131 -U.O_B -O.Ot5 -0.021 -0.073

70 -0.215 -0. lb§ -U.O_ -0.021 0.037 0.032

71 -O.tTT -0. L25 -u._ -0.000 0.052 0.030

72 -0.204 -0.14_; -0.07_ -0.002 0.052 0.013

73 -0.2G2 -0.140 -0.0_9 -0.000 0.056 0.013

74 -0.217 -0.151_ -O.t04 -0.025 0.002 -O.ObO

• Left tip fin, inner surface

15 -0.005 I-0.16_ -0.305 J-O.4Z3 -0.472 -0.507
16 -0.024 -0. t17 -0.33L -O**,5b -0.507 -0.520

08 -O.Ot2 -0.173 -0.326 -0.444 -0.507 -0.528

B_y

7g 0.005

BG 0.005

6L 0.169

B2 -0.343

83 0°201

U5 -0.L90

86 o.og6

d? -O.Ot3

0.031 -0.02_ -0.107 -O.lg3 -0.29q

-0.066 -00t31 -O.18q -0.222 -0.253

0.093 _.035 -0.036 -0.097 -0.163

-0o242 -0.13_ -0.030 0.077 0.181

0.297 0.41_ 0.544 0.674 0.800

--0.312 -0.42_ -0.395 -0.428 -0.478

0.031 -O,G_4 -0.156 -0.306 -0.366

-0.060 -0.116 -0.168 -0.214 -0.297
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5e = 35 ° - Continued

(d) M=1.80, _=0 °

eeeee
ee ee
eeeee
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C at:
._ P

Right elevon flap, lower surface

1 -0.275 -0°256 -0.236 -0.232 -0.236 -0.2%0

2 -0.308 -0.300 -0.265 -0.259 -0.271 -0.279

3 -0.268 -0.271 -0.2=2 -0.08g 0.126 0.046

6 -0.277 -0.271 -0._69 -0.259 -0.261 -0.215

$ -0.296 -0.281 -0.265 -0.259 -0.273 -0.286

6 -U.275 -0.260 -0.251 -0.284 -0.302 -0.337

7 -0.288 -0.213 -0.259 -0.259 -0.265 -0.279

8 -0.288 --0.271 --0.261 -0.259 -0.273 -0.286

9 -0.215 -0.2bU --0.2D5 -0.277 --0.290 -0.323

Right elevon, upper surface

IQ -0.288 -0.273 -0.259 -0.259 -0.273 -0.279

11 -0.288 -0.271 --0.26l -0.259 -0.275 -0.286

12 -0.275 -0.260 -0.255 -0.277 -0.286 -0.321

13 -0.296 -0.21_ -0.265 -0.267 -0.273 -0.286

14 -0.296 -0.281 -0.205 -0.259 -0.273 -0.286

16 -0.313 -0.291 -0.26! -0.267 -0.271 -0_286

Right elevon, side surface

,9 [-0.282 -0.2601-0.2301-0.141[ -0.052 -O.OOb20 -0.275 -0.26_ -G._5_ -0.252 -0.257 -0.263

Right elevon well, left surface

2_ J-0.26_ -0.264 I-0._, 1-0.2,0 I-0.2,, -0.26,

Right elevon well, right surface

22 I 0.3_8 0.346 I 0.236 10.189 I 0.[55 0.L16

Left elevon, lower surface

23 -0.300 -0.161 0.135 0.406

24 -0.224 -0.059 0.340 0.543

25 -0.145 0.041 0.3_o 0.537

26 -0.120 0.041 0.311 0.485

27 -0.025 0.315 0.56_ 0.630

28 -0.095 0.243 U.60_ 0.700

2_ -_.230 0o07_ Uo491 0.617

30 -0.004 0o14_ 0.209 0.294

3A 0.277 0.232 0.257 0.294

32 0.495 0.50a 0.649 0.632

33 0.493 0.544 0._14 0.665

34 0.362 0.411 0.325 0.398

35 0*273 0.319 0.228 0.300

36 -0.021 0.020 0.052 0.108

0.679

0.750

0.661

0.518

0.737

0.835

0.729

0o313

0.300

0.582

0.667

0.3[5

0.271

0.147

0.764

0.880

0.768

0.669

0.814

0.918

0.739

0.365

0.358

0.6_6

0.713

0.387

0.344

0.220

Left elevon flap, upper surface

37 -0.337 -0.31_ -0.344 -0.373 -0.352 -0.331

38 -0.329 -0.323 -0.350 -0,373 -0.352 -0.323

39 -0.323 -0.323 -_.362 -0.342 -0.337 -0.315

40 -0.32[ -0.31_ -0.339 -0.300 -0.327 -0.300

41 -0.219 -0.244 -0.267 -0.319 -0.337 -0.319

42 -0.217 !-0.233 -0.246 -0.358 -0.364 -0.329

43 -0.232 -0.24_ -0.211 -0.373 -0.368 -0.339

44 -0.285 -0.299 -0.316 -0.360 -0.343 -0.337

45 -0.255 -0.280 -0.312 -0.341 -0.380 -0.355

46 -0.185 -0.215 -0.241 -0.299 -0.343 -0.362

4E -0.172 -0.200 -u.249 -0.274 -0.305 -0.330

48 -0.191 -0.211 -0.218 --0.235 -0.245 -0.266

49 -0.207 -0.226 -0.291 -0.253 -0.266 -0.280

50 -0o299 -0.303 --G.2_1 -0.299 -0.322 -0.334
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TABLE VIH.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 8 e = 35 ° - Continued

(d) M = 1.80, _ = 0 ° - Concluded

oJ
,2 Cp at:

I oo.iO 4.3° o 13.1°I 0 ='4.1° _ = [_ 8.7° = =

Right tip fin outer flap, inner surface

51 -0.224 -0.22t -0.218 -0.205 -0.205 -0.209

52 -0,343 -0,3ta -0,3q3 -0,349 -0,349 -0.345

53 -0.347 --0,322 -0,347 -0,355 -0,353 -0,347

54 -0.341 -0.31U -0.341 -0.347 -0.355 -0.353

55 -0.345 -0.324 -G.34_ -0.355 -0.393 -0.355

Righttip fin inner flap, inner surface

56 -0.326 -0.292 -0*30t -0.2_3 -0.339 -0.309

57 -0,337 -0,31o -0,349 -0.35t -0,355 -0,357'

58 -0.335 -0.319 -0.34_ -0.347 -0.353 -0.351

5_ -0,330 --0,31_ -0,34t -0.343 -0,349 -0,337

60 -0.351 -0.326 -0.353 -0.364 -0.355 -0.355

Left tip fin inner flap, outer surface

6| -0.003 -0.209 -0.303 -0.345 -0.357 -0.293

62 0.059 -0.094 -0.222 -0.351 -0.370 -0.343

63 0,203 0.0?6 -_.OJO -0.224 -0.360 -0.334

64 . 0,201 0,071 -0.122 -0.345 -0,378 -0.372

65 0.422 0,187 -0.039 -0.220 -0.343 -0.360

66 0,153 -0.17_ -0.2_9 -0.318 -0,374 -0.255

61 0.249 0.05? -o.15k -0.378 -0.380 -0.261

68 0.174 0.03_ -0.141 -0.364 -0.378 -0.t84

Left tip fin outer flap, outer surface

68 0.055 0.065 0.016 0.072 0.037 O.OlO

70 -0.005 0.02_ 0.04_ 0.066 0.064 0.081

II 0.020 0.040 0.06o 0.018 0.083 0,104

72 --0.018 0.011 0.037 0.043 0.045 0.066

73 -O.Ot8 0.009 0.032 0.039 0.045 0.073

74 -0.028 -O.OLO 0.012 0.018 0.027 0.045

Left tip fin, inner surface

75i -0.153 -0.24_ -0.316 _ -0.362 -0.368 -0.364

76 I -0.193 -0.290 -0.362 I -0.38S -0.385 -0.3858e -O,t?O -0.261 -0.341 -0,380 -0.385 -0.387

Body

75 0.1|1 0.05_ -0.0It -0.068 -0.126 -0,172

80 0.024 -O.04t -0.101 -0.139 -0.157 -0,165

8l 0,095 0.040 -O.OOI -0.055 -0.103 -0.151

82 -0. t95 -0.121 -0.055 0.014 0.083 0.154

83 0.211 0.312 0.422 0.541 0.669 0.805

85 -0.097 -0.17/ -0.264 -0.280 -0.301 -0.318

86 0.049 -0.00_ -0.045 -0.082 -0.126 -0.216

81 -0.041 -0.092 -0. t34 -0.226 -0.343 -0.35t

:':-:
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TABLE VIH.- COEFFICIENTS FROM pRESSURE MEASUREMENTS ON BODY, FIN± AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, _e = 35o - Continued

(e) M= 1.80, _ =-6 °

00000
oe @e
00000

oeeeo
@ •

••0

•Q••o

••0

•000_

eO•O

OeO••

....:

00•00

•00

C at:
P

° la-0.1°I -,o3°I =8°,° 13.1°I 1,.8°
R_ elevon flap, lowersurface

1 -0.251 -0,.234 -0.214 -0.208 -0.212 -0.220
2 -0.275 -0.261 -0._0 -0.230 -0.23_ -0.253
3 -0.257 --0.251 -0.16_ -0.129 -0.144 -0.119
4 -0,269 -0.253 -0._J2 -0.232 -0.245 -0.25?
5 -0.271 -0.251 -0._b -0.232 -0.234 -0.251
6 -0.273 -0.24_ -0._63 -0.265 -0.270 -0,280
7 -0._73 -0.251 -0.2_ -0.232 -0.245 -0.257
0 -0.273 -0.247 -0.238 -0.232 -0.228 -0.241
9 -0.275 -0.244 -0.236 -0.241 -0.234 -0.24¥

R_elevon, upper surface

10 -0.273 --0.251 -0._34 -0.232 -0.2_5 -0.255
11 -0.273 -0.247 -0.2_6 -0.232 -0.228 -0.241
12 -0.273 -0.24_ --0._34 -0.234 -0.234 -0.245
13 -0.278 --0.256 -0._J6 -0.241 -0.255 -0.270
14 -0.27_ -0.253 -0.24i -0.234 -0.232 -0.251
16 -0.284 -0.25_ -U._6 -0,239 -0.274 -0_292

R_ elevon, side surface

20 -0.2?3 --0.259 -U.Z36 -0.234 -0.224 -0.206

Rightelevou well left sur_ce

211-0.267-0.2411-0.22_1-0.224-0.228]-0.239

Rig_ elevon well rtg_ surface

I 122 0.068 0.043 0.0Z2 0.003 -0.014 -0.030

Leflelevou lowersurface

23 -0.292
24 -0.265
25 -0.216
26 -0.195
22 -0,2|3
28 -0.230
29 -0.275
30 -0.236
31 -0.1_1
32 -0.211
33 -0.110
34 0.310
35 0.401
36 0.043

-0.230
-0.162
-0.096
-0.10_
-0.050
-0.065
-0.13_
-0.153

0.167
0.084
0.13_
0.324
0,231
0.010

--0.108 0.139 0.686
-0.007 0.346 0.637

0.113 0.437 0.600
0.140 0.422 0.573
0.249 0.528 0.707
0.245 0.561 0.781
0.111 0.427 0.730
U.032 0.259 0.329
0.436 0.420 0.544
0.431 0.660 0.8_7
0.404 0.594 0.742
U0369 0.540 0.670
0.2_i 0.443 0_705
U.047 0.146 0.201

Left elevon flap, upper surface

0.699
0.814
0.763
0.682
0.800
0.934
0.874
0.418
0.608
0.996
0.810
0.760
0.806
0.288

37 -0.315 -0.315 -0.358 I -0.348 -0.348 -0.334

38 -0.31_ -0.319 -0.358 I -0,342 -0.344 -0.338
35 -0.319 -0.321 -0._25 -0.319 -0.329 -0.315
40 -00317 -0.321 -00313 -0.305 -0.280 -0.288
41 -0.263 -0.311 -0.311 -0.323 -0.317 -0.311
42 -0.263 -0.309 -0.358 -0.334 -0.334 -0.338
43 -0,2T8 -0.304 --0.364 -0.350 -0.350 -0.344
44 -0.287 --0.299 -0.341 -0.331 -0.329 -0.326
4S -00154 -0.206 -0.339 -0.368 --0.360 -0.354
46 -0.125 -0.14J --0._80 --0.370 --0.356 --0.324
47 -00139 -00154 -00272 -0.322 -0.294 -00326
48 -0.071 --0.110 -0.195 -0.262 -0.269 -0.324
4_ -0.146 -0.171 -G.220 -0.23_ -0.260 -0.318
50 --0.266 -0.29_ -0._18 -0.351 -0.335 -0.333
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 8e = $S ° " Continued

(e) M = 1.80, /3 = -6 ° - Concluded

• Cp at:

= -4"1° I  =01oIoo,o8oI .8o olao13o,ola..6°
i

Right tip fin outer flap, inner surface

51 -0.223 -0,22_. -u,209 -0,20S -0,200 -O,ZIO
52 -0,327 -0.34/ -0,353 -0,341. -0,329 -0,324t
53 -0.333 -0.3S3 -0.3S" -0.345 -0.331 -0.324
54 -0.331 -0.341 -0.347 -0,333 -0.321 -0,339
55 -0.335 -0.34_ -0.363 -0.339 -0.321 -0.324

Right tip fin inner flap, inner su_ace

56 -0.297 -0.331 -0.318 -0.289 -0.290 -0.312
57 -0.322 -0.345 -0.353 -0.343 -0.327 -0.331
58 -0o322 -0.34J -0.353 -0.341 -0.32T -0.326
59 -0.322 -0.341 -0,349 -0.339 -0.325 -0.320
60 -0.339 -0.353 -0._62 -0.34? -0.329 -0.341

Left tip. fin inner flap, outer surface

61 -0,223 -0o289 -0,332 -0.351 -0,3_8 -0,335
b2 -0.090 -0o2_9 -0,332 -0,370 -0,377 -0,351
63 0.216 0°063 -U.lJO -0.295 -0.370 -0.345
64 0.010 -0.16_ -0.332 -0.374 -0.381 -0.370
65 0.191 0.005 -0.241 -0.333 -0.310 -0.364
66 -0.135 -Co270 -0.366 -0.376 -0.383 -0.362
61 0.07g -0o10_ -U._OI -0.37b -0o383 -0.354
b8 -0.006 -0.089 --O.2OT -0.370 -0.379 -0.337

69 0.214
7¢ 0.152
71 0.179
72 0.122
73 O.L2g
74 0.114

\

Left tip fin outer flap, outer surface

0.20_ 0.1a7 0.156 0.131 0.104
0.163 0.176 0.179 0.183 0.185
0.10_ 0.1_7 0.194 0.198 0.202
0.142 0.1_9 0.163 0.173 0.175
0.140 0.147 0.163 0.165 0.173
0.111 0.12_ 0.127 0.136 0.146

Left tip fin, inner surface

75 -0o233 -0.295 -0.337 -0.358 I -0.35b J -0.351

76 -0,270 -0.32_ -0.364 -0.37_ I -0.379 ] -0.36888 -0.243 -0o312 -0e360 -0.374 -0.379 . -0.372

Body

79 0.189 0.12_ 0.06_ 0.009 -0.039 -0;098
80 0.037 -0.031 -0o.U9 -0.127 -0.153 -0.175
_1 0.04b 0.003 -_.u43 -0.083 -0.128 -0.177
U2 -0o1_ -0.10_ -0.061 -0.020 0.034 0.079
03 0,220 0,315 0,4_0 0.542 0,675 0,803
85 -0.038 -0.102 -0.17Z -0.227 -0.279 -0.310
_6 0.033 -0,012 -u.041 -0,068 -0.093 -0.133
BT -O.OT9 -0.18L -0.26b -0.304 -0.310 -0.335

•eee•

e•eee
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TABLE VIH.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF I'IL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 35 ° * Cor_tinued

(f) M=1.80, _=6 °

ooeoe
oe oo
ooooo

ooo

eeoee

.--':

OeeO0

000_ 0

0000

• :

° :

oeeeo

ooo0o

oeooo

ooo06
• • Q

eOQQQ

ooe

C at:

P

Right elevon flap, lower surface

1 -0o278 -0.272 -0.263

2 -0.317 -0.307 -0.2_2

3 -0.290 -0.278 -0°263
4 -0.284 -C.2eO -O._bO

5 -0.300 -0.298 -_.ZBO

6 -0.216 -0.27_ -0.260

7 -0.292 -0.28u -0._80

8 -0.290 -0.28d -0.280

g -0.272 -0.212 -0.2_o

-0.257 -0.247 -0.257

-0.284 -0.280 -0.313

-0.032 0.194 0.155

-0.280 -0.265 -0.271

-0.284 -0.282 -0.302

-0.296 -0.286 -0.247

-0.282 -0.211 -0.276

-0.282 -0.280 -0.294

-0.302 -0.3[1 -0.333

Right eleven, upper surface

10 -0°292 -0°28U -0.2_2 -0.282 -0.273 -0.280

11 -0.290 -0.28_ -0.2_U -0.282 -0.280 -0.296

12 -0.274 -0.27_ -0.28_ -0.302 -0.3tl -0.329

13 -0.309 -0.296 -O.2eo -0.286 -0.282 -0.286

14 -0.305 -0,300 -0.2U0 -0.286 -0.286 .-0.304

16 -0.319 -0,300 -0.2_6 -0,288 -0.279 -0.276

Right eleven, side surface

19 -0.288 -0.28_ -0.25_ ] -0.154 -0.007 0.086

20 -0.261 -0.272 -0.2o_ I -0.261 -0.265 -0.259

Right eleven well, left surface

21 I-0.230 i-0.245 -0.205 -0.265 -0.26s I-0.26s

Right elevon well, right surface

22 I-0.067 [-0.08o -_._00 -0.110 -0.120 I-0.13[

23

24

2S

26

27

28

29

30

31

32

33

34

35

36

31

3a
39

40

41

42

_43

_44

:45

41

49

5C

Le_ eleven, lower surface

-0.205 C.394 0.576

-0.172 0.516 U._sg

-0.013 0.491 0.406

0. I02 0.390 U.412

0.918 0.922 0.5Y2

0.547 0.594 0.617

0.416 0*_2_ 0.460

0.123 0.17g 0.146

0,278 0,15s 0.063

0.5S9 0.44g 0.21_

0.534 0.564 0.381

0.443 0,171 0.156

0.342 O.Og_ 0.09_

0,005 -0,024 U.O01

0.625 0.368 0.330

0.605 0.552 0.576

0.541 0.603 0.688

0.495 0.539 0.611

0.55l 0.527 0.624

0.516 0.496 0.601

0.303 0.293 0.374

0.101 0.140 0.214

0.101 0.153 0.239

0,260 0.283 0.386

0.326 0.330 0.438

0.140 0.113 0.221

O. ItL 0.132 0.245

0.047 0.132 0.231

Left eleven flap, upper surface

-0.296 -0.323

-0.253 -0.29_

-0.220 -0.28a

-0.218 -0o266

-0.2X8 -0.247

-0,203 -0.24_

-0.197 -0.247

-0.258 -0.29?

-0.306 -0.32_

--0.262 -0.283

-0.231 -0.29_

-0.238 -0.24_

-0.242 -0.247

-0,306 -0,300

-0.350 -0.362 -0.354 -0.354

-0.346 -C.350 -0.362 -0.350

-U._38 -0.331 -0.321 -0.329

-0,_05 -C,300 -0.238 :-0.309

-0.21_ -0.267 -0.2_5 -0.273

-0,272 -0,292 -0.307 -0,327

-0.2SO -0.321 -0.371 -0.3_8

-O._Ue -0.322 -0.345 -0.335

-0._26 -0.328 -0.330 -0.34L

-0.291 -0.278 -0.274 -0.287

-0.257 -0.253 -0.249 -0.236

-G.226 -0.212 --0.216 -0.224

-0.251 -0.255 -0.257 -0.255

-0._22 -0.318 -0.3t2 -0.282
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-I(J_MODEL WITH SEALED ELEV--O_

GAPS; _ E CENTI_R FIN, 8 = 35 U - Continued
e

(i) M = 1.80, /3 = 8 ° - Concluded

<D

O a =-4.1 ° a =0.1 °

Cp at:

a =4.3 ° _ =8.7 ° a=13.1 ° a =17.8 ¢

51
52
53
54
55

-0.219
-0.298
-0.300
-0.304
-0.304

Right tip fin outer flap, inner

-0.224 -00218 -0.209
--0.299 -00333 -0.343
-0o299 -0.33Y -0.353

-00299 -0.337 -0.360
-0o303 -0o345 -0,368

surface

-0.207 -0.209
-0,332 -0,335
-0,339 -0.343
-0,355 -0,349
-0,355 -0,347

56
57
58.
59
60

-00296
-0.300
-0.298
-00298
-0.304

Right tip fin inner flap, inner

i

-0.278 400289 -0.332
-0.301 -0.335 -0.347
-0.29_ -00333 -0.345
-0.29_ -0.328 -0.343
-0.305 -0o3.51 -00366

surface

-0.309 -0.303

-0.335 -0.345
-0,332 -0,347
-0.364 -0.332
-0,353 -0.347

Left tip fin inner flap, outer surface

61
62
63
64
65
66
67
68

00234
0.27.3
0,549
00817
0,624'

I 00.559
00472
00339

0.034
00074
0.316
0.434

00466
0.341
00332
0.216

-0.132 -0.285
-00089 -0.247

00103 -0.022
0.0.53 -0.074
00280 0.064

-Q.001 -0.312
0.124 -0.207
00093 -0.111

-0.322
-00330
-0.307
-00305
-0.255
-0.287
-0.307
-00347

-0.339
-0.335
-0.318
-0.378
-0.347
-0.074
-0. 130
0.243

Left tip fin outer flap, outer surface

69 -0.099 -0.068 -0o031
70 -0.123 -0.103 -0.062
71 -0.103 -0.082 -0.041
72 -0.128 -0.t01 -00055
73 -00128 -0,097 -0.057
74 -0.138 -0.101 -0.076

-0.013
-0.009

0.003
-0.020
-0.020
-0.036

-0.022
0.018
0.035

-0.001
-0.003
-0.022

-0.047
0.012
0.020

-0.022
-0.013
-0.051

Left tip fin, innersurface

75 J -0o005 -0.145 -00228 -0.310 -0.345 IJ -0.374

16 J -0.063 -00203 -0._72 0.345 ,0.364 J 0.39188 -0o034 -0.166 -0.260 -0.339 -0.364 -0.389

79
80
81
02
83
d.5
86
81

Body

00070
0,043
0o182

-0.244
0.219

-0.169
00057

-0.013

0.018
-0.030

00113
-0.170

0.311
-0.270
-0.00_
-0.064

-00041
-0.087

0.0.51
--0.080

004_0
-00301
--0.093,
-00103

-0.107
-0.134

0.001
0.014
0.539

-0.295
-0.260
,0.145

-0.174
-0.172
-0.053

0.108
0.669

-0.312
-00297
-0.201

-0,239
-0,205

-0,103
0,204
0,806

-0.324
-0,337
-0,293
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TABLE VRI.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODELWTTH SEALED ELEVEN

GAPS; E CENTER FIN, 8e = 35 ° - Continued

(g) M = 2.16, /3 = 0 °

OeO00
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00000
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ooeee
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eoe°oo
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GOeeO

eoeee
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ooeee
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I Cp at:
=-3.1° I_=1.1° a=5.3 ° I_=9.6°Ia=14.0°1_=18.4°

Right elevon flap, lower surface

1 -0.209 -G. |9., -U. 177 -0.18., -0.181 -0.171

? -0.235 -0.22*, -O.20_ -0.209 -0.205 -0.209

3 -G.235 -0.21., -0.201 -0.007 0.098 0.015

*, -0.235 -0.220 -6.201 -0.203 -0.201 -0.2Lt

5 -0.235 -0.22 -_ -Uo-)O5 -0.205 -0.216 -O.218

b -0.22% --0.211 -00_05 -0.218 -00237 -0.-)18

7 -0.211 -0.220 -0.,_05 -0.201 -0.205 -0.220

il -0.231 -0.220 -G.205 -0.207 -0.214 -0.237

9 -0.22*, -0.21., -0.20_ -0.2t8 -0.227 -0.222

Right elevon, upper surface

10 -0.231 -0.220 -0.205 -0.207 -0.220 -0.216

11 -0.231 -0.220 -U.2US -0.207 -0.216 -0.216

12 -0.22*, -0.21., -_.205 -0.218 -0.227 -0.22*,

13 -0.239 -0°222 -0.205 -0.212 -0.218 -0.21b

14) -0°237 -0.22_ -0.20_ -0.209 -0.220 -0.218

16 -0.2*,8 -0.231 -G._I*, -0.212 -0.220 -0.218

Right elevon, side surface

*l 022.02.10,.10.10050 000920 -0.20') -0.22u -_. tg*, -0.192 -0.192 -0.108

Right elevon well, left surface

_,11 -0.211 -0.21o I -0._99 1-0.199 -0.199 -0.205

Right elevon well, right surface

22 I -0.0191-0-031 I-0-0.,8 I oo5,1 ooo? I oo,e

Left elevon lower surface

23 -0.209 -0.151 U.01:` 0.511 0.756 0.936

24 --0.187 -0.011 (*.258 0.593 0.74.1 0.85*,

25 -6.110 0.031 0.37b 0.522 0.636 0.74*,

26 -0.069 0.069 0.37:` 0*492 0.588 0.704

27 -0*JL01 0.200 0.5_0 0o617 0.72*, 0.872

28 -0o127 0o114 0.5_*, 0.677 0.808 0.930

29 -0°209 --0.03:' 0.*,3., 0.668 0.795 0.747

30 -0.0lib -0°05:` G.3_3 0°272 0.262 0.301

31 0.177 00211 0.230 0.238 0.229 0.299

32 0.*,06 0.481 0.56? 0.610 0.530 0.581

33 0.413 0.481 U.507 0.679 0.690 0.701

3*, 0.396 0.44t_ G.:`98 0.328 0.290 0.355

35 0.346 0.194 0.133 0.210 0.219 0.295

36 --0.058 --O.065 -G.0lb 0.C57 0.105 0.178

Left elevon flap, upper surface

37 -0.2*,8 -0.23? -0.259 -0°250 -0.242 -0.233

38 -0.250 -0.24:` -t_.257 -0.250 -0;.242 -0.239

39 -0.250 -0.24,: -0°2*,a -0.242 -0.227 -0.237

4° -0.2.,*, -0.237 -0.231 -0.237 -0.222 -0.233

*,1 -0.177 -0.211 -0.227 -0.24*, -0.242 -0.2_4

*,2 -0.17_ -0.209 -0.2*,8 -0.255 -0.2'_8 -0.2.,*,

4,1 --0.111? -0.19., -0.259 -0.255 -0.252 -0.2*,6

44 -0.202 -0.21.t -0.228 -0.222 -0.222 -0.199

45 -0.197 -0.213 -0.2.,1 -0.263 -0.261 -0.242

4b --0.111 --0.191 -0.2:'4 -0.263 -0.267 -0.242

%? -0.151S -0.180 -0.211 -0.237 -0.245 -0.239

40 --0.158 -0.16_ -0.J?4 -0*180 -0.200 -0.143

49 -0.169 --0.17_ -U.185 -0.19b -0.206 -0.2*,2

50 -00215 --0.22a -0.226 -C.237 -0.25*, -0.248
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVOI_

GAPS; E CENTER FIN, 8 e = 35 ° - Continued

(g) M = 2.16, _ = 0 ° - Concluded

Cp at:

Righ t tip fin outer flap, inner surface

51 -0.t73 -0.174 -0.170 -0. t63 -0.165 -0.1$5

52 -0.252 -0.2_1 -0.252 -0.256 -0.252 -0.233

53 -0.254 --0.243 -0.254 -0.259 -0.254 -0.239

54 -0.254 -0.243 -0.254 -0.263 -0.261 -0.244

55 -0.254 --0.245 -0.259 -0.263 -0.254 -0.2_2

Righttip fin inner flap, inner surface

56 -0.267 -0.235 -0.235 -0.243 -0.241 -0.222

51 -0.252 -0.24L -0.254 -0.261 -0.261 -0.244

58 -0.252 -0.241 -0.2_4 -0.259 -0.256 -0.242

5g -0.252 -0.241 ._.250 -0.256 -0.245 -0.235

60 -0.256 -0.248 -0.201 -0.263 -0.261 -0.248

Lefttipfininner flap, outer surface

61 -0.032 _0.13_ -0.21_ -0.245 -0.256 -0.235
62 0.018 -0.104 -0.1_3 -0.249 -0.261 -0.242

63 00288 00152 -U.0_ -0.215 -0.261 -0.244

66 0.140 00048 -00174 -0.230 -0.269 -00257

65 0.307 0.126 --0.066 --0.193 --0.263 -0.261

66 0.009 --0o11_ -0.2_6 --0.272 -0.216 --0.233

61 0.177 0.009 --u*0gb --0.269 -0.276 -0.201

68 0.120 -0.02_ -0.125 --0.265 --0.265 -0.123

Lefttipflnouter flap, outer surface

6g 0.056 0.083 0.086 0.067 0.041 0.047
10 0.046 0.05_ O.O?_ 0.071 0.076 0.101

71 0.062 0.07U. 0.0_6 0.095 0.093 0.109

72 0.020 0.035 0.049 0.054 0,058 0.088

73 0.020 0.035 0.04_ 0.051 0.056 0.086

74 0.012 0.02_ 0.034 0.036 0.039 0.066

Left tip fin, inner surface

75 -0.126 -0.185 -0.235 -0.263 [ -0.256 -0.235

16 -0.160 -0.226 -0.265 -0.274 [ -0.274 -0.25288 -0.139 -0.19_ -0.260 -0.274 -0.274 -0.255

Body

79 0.103 0.048 0.004 -0.046 --0.083

80 0.044 --0.013 --0.061 -0.100 -0.124

81 0.092 0.054 _.012 -0.033 --0.087

_2 -0.134 --0.680 -0.016 0.047 0.108

83 0.236 0.]32 0.456 0.572 0.658

85 -0.097 -0.165 -0.156 -0.204 -0.222

86 0.022 -0.011 -0.04_ -0.076 -0.156

87 -0.04| -0.085 -0.135 -0.222 -0.243

-0;106

-0.117

-0.102

0.193

0.839

-0.211

-0.194

-0,242
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AN-I)

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVEN

GAPS; E CENTER FIN, 5 e = 35 ° - Continued

(h) M = 2.16, /3 = -6 °

::'::
eeooe

eege•

coo

o0ooo

• •

.--':

eoee_

.::--

• :

:.:..

:...:

Cp at:

poe3.,oi  iio o  .3oio:,oi o140oi 18 0
Right eleven flap, lower surface

1 -0.201 -0.1_9 -U.l?9 -0.166 -0.162 -0.155

2 -0.220 -0.211 -0.1_ -0.175 -0.181 -0.198

3 -0.226 -0.198 -0.173 -0.106 -0.093 -0,078

6 -0.21_ -0.19u -0.101 -0.175 -0.186 -0.188

5 -0.214 -0.205 -0.188 • -0.175 -0.179 -0.190

6 -0.216 -0.19_ -0.1_0 -0.196 -0.198 -0.209

7 -0.216 -0.201 -0.183 -0.177 -0.190 -0. i98

B -0.211 -0.201 -u.lu_ -0.177 -0.173 -0.18t

9 -0.211 -0.205 -0.£79 -0.177 -0.179 -0.188

Right eleven, upper surface

10 -0.216 -0.218 -0.181 -0.177 -0.188 -0.196

11 -0.216 -0.20_ -0.103 -0.[77 -0.173 -0.181

12 -0.211 -0.2L1 -U.Xl_ -0.177 -0.177 -0.188

13 -0.216 -0.20_ -G.183 -0.181 -0.192 --0.203

16 -0.216 -0.207 -O, IU8 -0.177 -0.179 -0.192

16 -0.222 -0o20_ -_.1_6 -0.181 -0.209 -0.2_0

Right eleven, side surface

19 -0.220 -0.216 -0.166 -0.123 -0.112 -0.114

20 -0.216 -0020i -_.1ol -0.175 -0.166 -0.140

Right eleven well left surface

21 -0.218 I -0.20_ -0.11_ -0.173 -0. t81 -0.188

Right eleven well right •urface

22 -0.0_3 ] -0.104 -0.112 -0.117 -0.123 -0.127

Left eleven, lower surface

23 -0.222 -0ot75 -0°086 0.075

26 -0.211 -0o125 U.006 0.293

25 -0.158 -0.015 0.1_6 0.422

26 -0.1t2 0.021 0.207 0.631

21 -0.138 0.006 0.258 0.573

28 -0.168 --0.01_ 0.206 0.543

29 -0.209 -0.121 0.0_2 0.338

30 -0.218 -0.160 0,013 0.166

31 -0.166 --0.030 0o275 0.665

32 -0.198 -0.00_ 0._73 0.657

33 -0.167 0.069 0.2_5 0.616

36 0.250 0,357 0.362 0.607

35 0.250 0.250 g. lol 0.523

36 -0.028 0.006 0.013 0.087

0.668 0,776

0.629 0.815

0.599 0.756

0.586 0.726

0.698 0.851

0*77t 0.960

0.808 0.881

0.367 0.629

0.508 0.550

0.870 1.000

0.784 0.899

0.726 0.787

0.765 0.791

0.127 0.266

Left eleven flap, upper surface

37 -0.252 -0.259 -0.263 !-0.250 -0.266 -0,26_

38 -0,256 -0.263 -0.2_3 i-0.250 -0,239 -0,250

30 -0.256 -0°259 -0°266 -0.233 -0.237 -0.268

60 -0o25_ -0,244 -0.231 :-0.224 -0.231 -0.250

61 -0.233 -0.233 -_.2_6 -0.233 -0.239 -0.264

_2 -0.231 -0.237 -0°268 -0°262 -0.268 -0.252

_3 -0.233 -0°239 -0.261 -0.259 -0.25_ -0°252

66 -0,211 -0.222 -0,2_4 -0.228 -0.226 -0.217

65 -0o165 -0.226 -0._63 -0.269 -0.265 -0.256

66 -0.113 -0°206 -0._56 -0.269 -0,243 -0.239

61 -0.115 -0.182 -0.226 -0.237 -0.232 -0,241

68 -0.108 -0.139 -0.196 -0.224 -0.228 -0-260

6_ -Co128 -0.156 -0.1_6 -0.208 -0.237 -0.263

50 -0.206 -0.222 -0.268 -0.250 -0.236 -0°245
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TABLE VIII.- COEFFICIENTS FROM PRESSURE ME ASUREME_I_S ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 35 ° - Continued

(h) M = 2.16, _ = -6 ° - Concluded

51
52
53
5_0
55

56
57
58

5g
60

61
62
63
6to
65
66

61
68

Cp at:

a =-3.1 ° a =1.1 ° _ =5.3 ° ]a=9.6 °

-0.180
-0.258
-0.258
-0.258
-0.258

a =14.0 ° a=18.4 °

Right tip fi_ outer flap, inner surface

-00239
-0.258
--00256
--00254
-0.263

-0.176
-0.265
-0.267
-0.267
-0.267

-00163 -0.16q -00165
-0.2>b -0.261 -0.245
-0.259 -00263 -0.250
-0.25g -00258 -00245
-00259 -00261 -0.243

-0.159
-0.228
-0.232
-0.237
-00232

Right tip fin inner flap, inner surface

-0.143
-0.026

0.181
00072
0.176

-00006
0.085
00013

-0.263 -0o243 -0.237
-0.265 -0.261 -0.263
-00265 ; -00259 -0.263
-0.263 -0.259 -00261
-00267 -00263 -00263

Left tip fin inner flap, outer

-00226 -00211

-0.247 -0.235
-0.245 -0.232
-0.243 -0.226
-0.250 -0.239

surface

6S 0.231
70 0.L76
71 0.189

72 00142
73 0.137
74 00126

-0.202
--00150

00030
-00070

00028

-00187
-0.048
-0.07_

-00228 -0.248 -0.256
-0.194 -0.252 -0.267
-00079 -00206 -0.267
-00181 -0.250 -0.271
-00072 -00208 -0.261
-00230 -0.267 -0.271
-0.148 -0.267 -0.271
-0.135 -0.263 -00271

-00254
-0.261
-0.261
-0.267
-0.265
-00271
-0.271
-0.271

LeR tip fin outer flap, outer surface

0.217
0.18_
0.191
0.150
0.150
0.132

0.198
0.189
0.207
0.161
00161
0.140

0.16g
0.182
0.208
00165
0.161
0.141

00150
0.189
0.207
00172
00168
0.146

00136
00202

0.215
00184
0.180
0.158

Left tip fin, inner surface

75 -0.167 -0.213 -0.235 -0.243 -0.250 -0.248

78 -0.198 -0,239 -00261 -0.271 -0.267 -0.267

88 -00171 -00222 -00252 -0.267 -0.269 -0,269

7g 00187
80 0.046
el 00033
82 -00108
83 0.233
85 -00045
86 0.007
87 -0.128

Bo_

0. L3g

-0.007
00002

-0.070
0°334

-0.096
-0.024
-00185

0009_

-0.051
-00027
-00027

0.453
-0.142
-0.042
-0.207

0003g
-0.100
-0.067

0.007
00565

-0.185
-0.076
-0.230

-0.006
-0.121
-0.106

0.052
0.696

-0.215
-0.102
-0.241

-0,052
-0.133
-0.L37

00L26
0.833

-0.226
-0.133
-00243
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 0e = 35 ° - Continued

(i) M : 2.16, 13 : 6°

@@@@@
@e O0
@@@0@

00000

•0•

IeOO•

.-.-.

O••O@O

• @00

000•0

:.:..

•0000

-.:.:

0••00

••0

Cp at:.2

,,=. .lOi<,=,.,oI<,=,o 1<,=1,.,<
Right elevon flap, lower surface

I -0.207 -0._9a -0.201 i-0.20g -0.199 -0.188
2 -0.239 -0.224 -0.211 -0.209 -0.220 -0.227
3 -0.231 -0.216 -0.2U3 0.030 0.176 0.I07
4 -0.211 -0.216 -0.211 -0.205 -0.201 -0.209
§ --0.237 -0.229 --0.213 --0.211 -0.220 -0.220
6 --0.231 --0.22_ --0.2/8 -0.216 -0. L77 -0.145
7 -0.231 -0.224 -0.211 -0.209 -0.209 -0.21_
8 -0.235 -0.224 -0.211 -0.209 -0.218 -0.220
9 -0.226 -0.224 -0._13 -0.224 -0.233 -0.233

Right elevon, upper surface

10 -0.237 -0.224 -0.211 -0.209 -0.211 -0.218
it -0.23S -0.224 -G.213 -0.209 -0.218 -0.220
12 -0.226 -0.224 -U.21b -0.224 -0.231 -0.227
13 -0.244 -0.231 -0.21_ -0.214 -0.214 -0.220
14 -0.239 -0.226 -0.213 -0.21| -0.218 -0.220
18 -0.244 -0.231 -0.21o -0.211 -0.209 -0._20

Right elevon, side surface

1_ -0.233 -0.224 -0.216 -0.089 I 0.032 0.090

20 -0.207 -0.211 -G.20_ -0.194 I -0.199 -0.181

Right elevon well, left surface

21 -0,98 -o.19_ I-o.2o_ -o.2o9 I-o.2o, -0.209

Right elevon well, right surface

22 -0.140 -0.16_ -0.162 -0.155 -0.168 -0.168

Left elevon, lower surface

23 -0.190 0.250 0.619
24 -0.157 0.532 0.513
25 -0.03? 0.429 0.416
26 0.078 0.362 0._7_
27 0.449 0.459 0.56%
28 0.449 0.50_ U.b/5
29 0.390 0.461 0.308
30 0.078 0.16_ 0.017
31 0.263 0.03? -0.01_
32 0.479 0.252 0.153
33 0.459 0.494 0.334
34 0.287 0.151 0.123
35 0.078 0.043 0.03_
36 -0.04? -0.054 -0.026

0.592
0.585
0.514
0.490
0.570
0.471
0.200
0.006
0.036
0.189
0.286
0.077
0.034
0.021

0.253 0.271
0.477 0.521
0.594 0.684
0.574 0.658
0.510 0,622
0.419 0.542
0.213 0,307
0.088 0.163
0.098 0.180
0.219 0.327
0.292 0,413
0.107 0.183
0.068 0.161
0.086 0.174

Left elevon flap, upper surface

-0.235
-0.242
-0.231
-0.231
-0.246
-0.252
-0.252
-0.215
-0.258
-0.228
-0.185
-0.159
-0.191
-0.213

37 -0.216 -0.239 -0.254 -0.246 -0.246
38 -0.207 -0.236 -0.2>4 -0.252 -0.250
3_ -0.201 -0.231 -O.ZbZ -0.248 -0.235
40 -0,201 -0.218 -0.24_ -0.220 -0.199
41 -0.162 -0.19_ -0.224 -0.216 -0.21t
42 -0.157 -0.186 -0.213 -0.244 -0.248
43 -0.179 -0.211 -0.224 -0.261 -0.252
44 -0.191 -0.20e -0.213 -0.228 -0.222
45 -0.221 -0.23_ -U.237 -0.241 -0.241
46 -0.206 -0.221 -0,228 -0.219 -0.215
41 -0.200 --0.21U -0.208 -0.213 -0.206
48 -0.189 -0*193 -6.180 -0.1S6 -0.157
4_ -0o195 -0.18_ -_.1_7 -0.189 -0.183
50 -0.228 -0.237 -0.241 -0.230 -0.224
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TABLE VIII.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN, AND

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVEN

GAPS; E CENTER FIN, 5 e = 35 ° - Concluded

(i) M = 2.16, /3 = 6 ° - Concluded

Cp at:
I

;=,.loD ollO! 5.,oIo=.ol o.o0ota=lgo,c
Right tip fin outer flap, inner surface

51 -0.100 -0.182 -0.171 -0.165 -0.161 -0.161

52 -0.243 -0.24_ -0.252 -0.245 -0.248 -0.2s0

53 -0.245 -0.252 -0.256 -0,254 -0.250 -0.254

54 -0.248 -0.252 -0.254 -0.256 -0.254 -0.256

55 -0.245 -0.25_ -U.2$b -0.258 -0.256 -0.256

Rlg_ tip finlaner flap, inner surface

56 -0.245 -0.239 -0.234 -0.221 -0.241 -0.248

57 -0.245 -0.250 -0._64 -0.248 -0.252 -0.254

5E -0.245 -0.250 -0.2_2 -0.245 -0.252 -0.254

59 -0.245 -0.261 -0.250 -0.239 -0.250 -0.252

60 -0.250 -0.256 -0.2_8 -0.261 -0.252 -0.256

Left t_ fin inner flap, outer surface

61 0.198 0.029 -0.104 -0.206 -0.228 -0.226

62 0.233 0.044 -0,111 -0.193 -0.240 -0.250

63 0.572 0.372 u.222 -0.015 -0.230 -0.250

64 0.605 0.221 -u.0_3 -0.198 -0.245 -0.269

65 0.546 0.333 0.137 -0.054 -0.237 -0.265

66 0.331 0.10_ -0.150 -0.263 -0.206 -0.148

67 0.394 0.235 0.052 -0.243 -0.165 -0.115

68 0.298 0.175 0.044 -0.243 -0.146 -0.139

Lefttip fin outer flap, outer surface

69 --0.034 --0.019 -0.004 -0.004 -0.011 -0.033

70 -0.063 -0.047 -0.026 -0.002 -O.OOS -0.002

T_ -0.050 -0.03_ -0._0_ 0.009 O.02t 0.004

72 -0.078 -0.06b -0.028 -0.015 -0.009 -0.009

13 -0.078 -0.060 -U.030 -0.017 -0.021 -0.005

74 -0.082 -0.061 -0.043 -0,026 -0.026 -0.024

\

Left t_ fin, inner surface

76 -0.087 -0,16_ -0.237 -0.250 -0.269 -0.276

80 -0.056 -0.152 --0.21_ -0.254 -0.269 -0.276

Body

79 0.052 0,005 -0.039 -0.106 -0.135 -0;174

8G 0.055 -0.004 -0.050 -0.095 -0.126 -0.148

_1 0.172 0. t16 0.061 0.007 -0.024 -0.072

02 -0.161 -0.104 -0.022 0.059 0.141 0.232

03 0.242 0.340 0.452 0.571 0.700 0.831

85 -0o141 -0.193 -0.21J -0.221 -0.226 -0.228

_6 0.031 -0.02_ -0.154 -0.221 -0.226 -0.274

81 -0.024 -0o05u -0.095 -0.137 -0.213 -0,258
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TABLE IX.- COEFFICIENTs FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 8 e = 55 °

oeloo
oo eo
eooee

oooeo

•o•

:--.:

co•

00•o_

o0•_ •

o0o•

•oe•e

oeeeo

o

:•:•-

••••0

(a) M=1.50,/3=0 °

._ Cp at:

Right elevon flap, lower surface

L -0.235 -0.26b -0.269 --0.264

2 -0.359 -0.J73 -0.391 --0.405

3 -0.280 -U*UT1 -0.069 -0.030

4 -0.36_ -0.34_ -0.359 -0.373

5 -0.36_ -O.Ji9 -0.393 -0o41|

6 -0.368 -0.398 -0.391 -0.417

7 --0.357 -0.343 -0.349 -0.369

8 -0.357 -0.31_ -0.389 -0.405

9 -0.36_ -0.38J -0.4o3 -O._Or

Right elevon, upper surface

-0.355 -_.3_3 -0.35L -0.367

-0.351 I-0.317 -0.391 -0.405

--0.363 -0.385 -0.405 -0.409

-0.381 -0.358 -0.361 -0.390

-0.361 -U.379 -0.393 -0.613

--0.37U -0._47 -0.349 -0.3q2

Right elevon, side surface

-o.347 1-o.22o -o.2o1 I-o.149-0.168 -0.16A -0.189 -0.134

Right elevon well, le_ surface

-0.391 I-0.375 -0.391 -0.386

Right elevon well, right surface

I-0. 389 j -0.40_ -0.420 -0._05

LeR elevon, lower surface

10

11

12

13

14

16

t9

20

21

22 I

23

2,4

25

26

21

2a

29

30

31

32

33

34

3.5

36

3"/

38

39

40

41

42

43

44

45

46

41

48

49

-0.094 U.qb9 0.215 0.350

-0.054 0.939 0.493 1.009

0.06_ 1.000 0.857 1.257

U.150 U.81_ 0.862 O.?J7

0.441 0._91 0.921 1.037

0.32_ 0.964 0.918 1./47

0.111 0.4O0 0.462 0.534

0.07_ 0.4_1 0.396 0.542

0.401 0.2_9 0.285 0.360

0.925 0.538 0.679 0.574

0.900 0*150 0.641 0*868

0.361 0.331 0.272 0.403

0.20_ 0.2U7 0.207 0.267

0.171 U.238 0.215 0.322

Left elevon flap, upper surface

-0°378 -0.398 -0.412 -0.407

-0.382 -U.402 -0,426 -0.417

-0.37_ -0.400 -0.405 -0.417

-0.37_ -0.3_9 -0.382 -0.426

-0.363 -0.482 -0.389 -0.443

-0.378 -0.402 -0.399 -0.436

-0.38Z -0.406 -0.418 --0.436

--0.35_ -0.3O0 -0.394 -0.400

-0*365 -0._9_ -0.396 -0.63t

--0*363 -0.38_ -0*392 -0.43I

-0.354 -0.310 -0.363 -0.406

-0.36_ -0.376 -0.365 -0.406

-0.359 -u.384 -0.357 -0.38T

-0.369 -0.41o -0.4t3 -0.456
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 = 55 ° - Continued
e

(a) M = 1.50, t3 = 0 ° - Concluded

Cp at:

0 _=-4.4° 1_=-0"1°1 _ =4.1° ]_ =8.50 I _= 12.9°

Right t_ fin outer flap, inner surface

51 -0.271 -0.278 -0.203 -0.295

52 -0.430 -0.410 -0.411 -0.408

53 -0o43U -0.416 -0.415 -0.415

54 -0.43U -0.414 -0.417 -0.415

55 -0.432 -0.414 -0.421 -0.410

56

51

58

59

60

Right tip fin inner flap, inner surface

-0°409 -0.370 -0°377

-0.434 -U.412 -0.417

-0.43_ -0o401 -0.415

--00430 -0.401 -00407

-0.436 -0.416 -0.417

_0.356

-0.417

-0.406

-0.394

-0.425

Left t_ fin inner flap, outer surface

61 -0.214 -0.380 -0.409 -0.364

62 --0.101 -0.270 -0.413 .0.412

63 0.033 -0.111 -0.400 -0.410

64 00082 -0o188 -00421 -0.465

65 0.240 U.031 -0.409 -0.320

66 -0.017 -0.374 -00424 -0.326

67 0.213 -0.165 -0.415 -0.345

b8 0.129 -00021 -0.396 -00381

6g

7O

71

72

73

74

76

88

7'9

80

81

82

83

85

86

81

Left tip fin outer flap, outer surface

0.056 0.077 0.077 0.047

0.01_ b.050 0.096 0.125

0.060 0.019 0.106 0.|33

O.03g U.Gb_ 0.102 0.121

0.029 0.052 0.096 0.133

-0.00g 0.018 0.054 0.0?7

Left tip fin, inner surface

-0.331 -U.420

-0.34_ -0.443

-0.338 -0.443

Body

-0.417 J -0.442
-0.426 -0.538

'-0.424 -0.509

0.068 -0.017 -0.107 -0.181

--0°070 -0*l_4 -0.145 -0.160

0°050 -0.030 -0.084 -0.146

-0.164 -U.078 -0.003 0.075

0.299 0.42_ 0.541 0.671

-0.187 -0.297 -0.388 -0.400

0.020 -O.03b -0.087 -0.098

-0.081 -0.136 -0*195 -0.341
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 8 e = 550 - Continued

(b) M = 1.50, /3 =-6 °

ooo00
oe eo

oeoee

eoe_

ooG

:':':

._":

00000

eeoc

eeeo

• e :

eeeee

:':'"

eeeee

:-:-:
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eee

Cp at:

=.,.,olo.-0.io =,.luI Io=i,.,o
Right elevon flap, lower surface

1 -0o214 --0.238 -0.234 -O.t04 -0.012

2 -0.370 "0.359 -0*373 -0.360 -0.38t

-0*363 -0.322 -0*25_ --0.323 -0.364-0.363 -0.35_ -0.350 -0.339 -0.381

5 --0.3S7 --0.351 -0.377 --0*360 -0.377

6 -0.36L -0.366 -0°407 -0.319 -0.374

1 -0.357 -0.351 -U.34L -0.326 -0.357

8 -0.342 -0.35J -0.367 -0.341 -0.347

9 -0.348 -0.351 -0°_b7 -0.339 -0.345

Right elevon, upper Surface

tO -0.355 -0.349 -0.341 -0.324 -0.353

11 -0.346 -0.353 -U.367 -0.34t -0.347

12 -0.348 -0.359 -0.361 -0.34t -0.365

13 -0.372 --0.370 -G*362 -0,343 -0.387

14 -0.357 -0.359 -0.311 -0.360 -0.372

t6 -O.J7B -0.3§_ -_.360 -0.311 -0.4_7

Right elevon, side surface

I9 [ -0.401 -0.30_ -0.204 -0.263 -0.347

20 j -0.203 -0.193 -0.1_7 0.050 0.206

Right elevon wen, ie_Surface

aZ ] --0.3§9 --0*36b 1-U.J67 --0.362 -0.379

Right elevon well, right surface

22 J -0.359 -0.364 [-U.3bO -0.341 -0.360

Le_ elevon lower surface

23

24

2S

26

21

28

29

30

3t

32

33

34

35

36

-0.287

-0.222

-O. t12

-0.140

-0.250

-0.231

-0.220

-0.275

-0.153

0.011

-0.08S

0.633

0.218

-0.003

-0.168 -0.0_8

-0.14_ -O*OU5

-0.103 U.|at

-0.071 0.3J7

-0.00_ 0.34_

-0.013 0.2/4

-0.046 0. t47

-0.09_ 0.U94

0.063 0.22_

0.30_ _.306

0.294 0.365

0.303 0.b_4

0.15L U.341

0.063 0.20_

0.077 0.464

0.270 1.248

0.671 1.172

0.754 0.899

0.821 0.924

0.788 1.189

0*430 0.990

0.346 0.7t9

0.282 0.547

0.879 1.081

0.893 0.937

0.809 0.846

0.564 0.581

0.384 0.522

Left elevon flap, upper surface

37 -0.389 -0.391 -0.400 -0.402 -0.398

38 -0.395 -0.397 -0.40_ -0.407 -0.415

39 -0.399 -0.397 -0.3_o -0.411 -0.413

40 -0.42Z -0.40U -0.392 -0.434 -0.415

41 -0.380 -0.36_ -0.352 -0.634 -0.438

42 -0.393 -0.38_ -0.3_o -0.424 -0.423

43 -0.399 -0.3el -o.qo_ -0.424 -0.423

4_ -0.318 -0.360 -0*3d4 -0.391 -0.388

45 -0.384 -0.376 -O.4uJ -0.435 -0.422

46 -0.36t -0.353 -U.3d_ -0.428 -0.422

47 -0.359 -0.337 -O.J_l -0._03 -0.386

48 -0.323 -0.31e -0.3_1 -0.378 -0.386

49 -O.3bl -0.332 -0.342 -C.380 -0.397

50 -0.407 -0.403 -u.439 -0.435 -0.42b
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

CONTROL SURFACES OF HL-10 MODEL W1TH SEALED ELEVON

GAPS; E CENTER FIN, 8e =-55 ° - Continued

(b) M = 1.50, /3 = -6 ° - Concluded

I Right tipfln outer flap, inner surface

-0.4.29
"0.43!
-0.498
-0.456
-0.287

I -o. 176
t o.o6.

I

Left tip fin outer flap, outer surface ]

I

000

00000

O0 • •

000

: .

0000

0000

@00000

O0 000
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00000

00000

O00@g

000
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 55 ° - Continued

(c) M=1.50, #=6 °

= 8"501 a = 12.90

Right elevon flap, lower surface

1 -0.162 -0.281 -0.309 -0.308 -0.261

2 -0.360 -C.370 -0,379 -0,380 -0.388

3 -0.313 -0.269 -0.163 0.032 0.173

4 -0.353 -0.375 -G.358 -0.32I --0.314

fi -0°343 -0.36_ -0.315 -0.386 -0.396

6 --0.334 -0.3T9 -0.392 -0.373 -0.299

7 -0.341 -0.364 -U.356 -0.321 -0.304

8 -0.336 -0.366 --0.375 -0.38_ -0.386

9 -0.332 -0.375 -0.390 -0.405 -0._t3

Right elevon, upper surface

:10 -0.336 -0.366 -0.366 -0.321 -0.310

11 -0.336 -0.36o -0o315 -0.386 -0.388

12 -0.332 -0.375 -0.39U -0.405 -0.418

13 -0.387 -0.37_ -G.364 -0,318 -0.310

14 -0.345 -0.370 -0.317 -0.386 -0.3q_

16 -0.374 -0.368 -0.313 -0.325 -0.310

Right elevon, side surface

19 -0.328 -0.30_ -0.256 -0.126 -0.021

20 -0.097 -0.199 -0.294 -0.242 -0.185

Right elevon well, left surface

21 -0.391 I-0.396 I-0.41'_ I-o.367' I-o.39o

Right elevon well, right surface

aa -0.400 I-0.4171-0.630 I-0.618 I-0.40s

Left elevon, lower surface

23 -0.156 0.405 0.625 0.163 0.182

26 -0.144 1.182 (;.879 0.532 0._50

25 -0.050 Q.951 1.019 0.960 0.842

26 0.092 0.733 0._46 0.910 0.876

21 0.865 0.84_ U.712 0.690 0.684

28 0.788 0.993 0.541 0.517 0.538

29 0.553 0.491 0.213 0.217 0.275

30 0.132 0.377 0*236 0.272 0.325

31 0.102 0.142 0.143 0.167 0.211

32 1.089 0.286 0.21_ 0.253 0.272

33 0°886 0.570 0,321 0.365 0.393

36 0.827 0.186 0.103 0.129 0.156

35 0.466 0.074 U.050 0.078 0.201

36 0.321 0.165 0,097 0.110 0.209

Left elevon flap, upper surface

3? -0.35/ -0.354 -0._49 -0.362 -0.354

38 -0.364 -0.36 _' -0.3_.9 -0.352 -0.363

39 -0.364 -0.36_ -0.341 -0.3_6 -0.358

40 --0.357 -0.360 -0.33_ -0.327 -0.342

61 -0.357 -0.360 -U.345 -0.352 -0. 369

_.2 -00366 -0.36_ -0.354 -0.359 -0.371

43 -0.368 -0,370 -0.35o -0.363 -0.373

44 -0.32_ -0.335 -0.32_ -0.330 -0.347

45 -0.352 -0. 362 -0.364 -0.366 -0.379

46 -0.354 -0.362 -0._ -0.362 -0. 374

67 -00369 -0.353 -U03_,7 -0.351 -0.366

48 -0.369 -0.3_9 -0.3_5 -0.347 -0.366

49 -0.354 -0.347 -0.345, -0. 347 -0.356

50 -0.354 -0.364 -0..,',4 l_ -0.385 -0.395
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MenDEL WITH SEALED ELEVON

GAPS; E CENTEH FIN, 5e = 55 - Continued

(c) M = 1.50, /3 = 6 ° - Concluded

._ Cp at:

 =-0.1olo=4.ior 8.5oT12.,c
Right tip fin outer flap, inner surface

51

52

53

54

55

-0.261 -0.272 -0.215 -0.274 -0.288

-0.389 -0.372 -0.J93 -0.410 -0.456

-0.387 -0.37_ -G.397 -0.408 -0.442

-0.394 -0.385 -0._01 -0.406 -0.425

-0.379 -0.389 -0.40o -0.406 -0.423

Right tip fin inner flap, inner surface

56 --0.379 --0.368 -0°359 -0.381 --0.393

57 -0.391 --0.371 -U.397 -0.414 -0.456

58 -0.389 -0.374 -0.391 -0.412 -0.444

59 --0.383 --0,372 -U.389 -0.¢04 --0.433

60 -0.39B --0,385 -U._08 -0.416 --0.448

Left tip fin inner flap, outer surface

61 0.226 0.002 -0.14_ -0.324 -0.326

62 0.398 0.161 -0o0_0 -0.225 -0.374

63 0.55[ 0.375 0.120 -0.095 -0.341

64 0.119 0.410 U.194 -0.080 -0.377

65 0.667 0.58_ 0.362 0.119 -0.271

66 0.520 0.403 u.129 -0.284 -0.L94

61 0.612 0.42_ 0.290 -0.097 -0.135

68 0.404 0.344 O.L6b 0.035 -0,211

Left tip fin outer flap, outer surface

69 -0.209 -0.116 -0o029 0,008 -0.036

70 --0.200 -0.152 -0.040 0.014 0.018

11 -0.163 -0.112 -u.ul5 0.025 0.027

72 -O.l_B -0.122 -0.015 0.031 0,010

73 -0.184 -0.11_ -0.0_7 0.027 0.010

74 -0.192 -0.131 -0.046 -O.OlI -0.051

Left tip fin, inner surface

75 0.003 -0.156 I -0.296 -0,398 --0,660

76 -G.022 -0,16b I -0o32_ -0.433 -0.498_8 --0.018 -0.162 -0._1/ -0.423 -0.490

Body

1_ G,098 I 0.050 -0.u21 -0.097 -O.18T

80 0.016 I -0,055 -0.120 -0.18[ -0.2|7
_1 0,177 0.100 0o0_0 -0.030 -0,093

82 -0.333 -0.230 -O.L_b -0.019 0.086

83 0o211 0,300 O._Zi 0.552 0.680

85 -0.186 -0.30) -O.40b -0.387 --0,608

86 0.110 0.04i -0.044 -0o143 -0.301

u7 -0.003 -0.055 -0.109 -0.158 --0.213
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 55 ° - Continued

(d) M = 1.80, B =0°

::'::

eooe_

oee

:':':

oo•o_

.:':.:.

• ;

:o:.:

•o•ooo

Cp at:.2

_ =-4.1°I a =0.I ° I a = 4.3° I _ = 8.,° I_ = 13.i°

Right elevon flap, lower surface

-0.190 -0o193 -O.LS3 -0.174 -0.174
-0.302 -0.29_ -G.Za6 -0.304 -0.3L9

3 -0.275 -0.245 -0.047 0.058 0.101

4 -0°300 -0.294 -G.269 -0.289 -0.279

§ -0.298 -0.294 -0.2_4 -0.308 -0.308

6 -0.298 -0.30Z -G.307 -0.281 -0.277

7 -0.298 -0.29, -0.26_ -0.285 -0.277

8 -0.296 -0.292 -_.,08 -0.304 -0.300

9 -0.298 -0.29a -0.296 -0.317 -0.306

Right elevon, upper surface

10 -0.298 -0.29_ -0.2o5 -0,287 -0.279

11 -0.290 --0.294 -0.290 -0.306 -0.300

12 -0.2_8 -C.30U -U.296 -0.321 -0.304

13 -0.319 -0.311 -0.27_ -0.302 -0.296

14 -0.298 -0.29a -0.294 -0.308 -0.308

16 -0.311 -0.30_ -0.271 -0.296 -0.300

Right elevon, side surface

1_ i -0.290 -0.264 -0.179 -0.134 -0.092

20 ( -O.LS? -0.18_ -0.1_1 -0.142 -0.L17

Right elevon well, le_ surface

21 I-o.31_ -0.30° -o.,_, -o._oo I-o.2,o

Right elevon well, right surface

22 I-0.330 -0.311 -o.J2J -0.334 I-0.319

Le_ elevon, lower surface

23 -0o175

24 -0.179

25 -0.145

26 -0.137

27 0.121

28 0.008

29 0.073

30 -0.080

31 -0.026

32 0.482

3_ 0.648

34 0.495

35 0.199

36 0.096

-0.071 0.11J 0.140 0.2?8

-0.039 0.288 0.447 0.961

0.131 U./G4 0._94 1.314

0.377 0.8_1 0.975 1.029

0.637 G.9o0 1.026 1.150

0.43° 0.910 0.988 1.077

0.27_ 0.>_4 0.407 0.413

0*L27 U*299 0*308 0.413

0.09_ 0.176 0.203 0.270

0.503 U.50_ 0.392 0.427

0.77o 0.73° 0.622 0.7|3

0.320 U._49 0.222 0.310

0.129 0.1>9 0.148 0.207

0.|18 0.188 0.199 0.276

Left elevon flap, upper surface

37 -0.319 -0.300 -0.31? -0.313 -0.321

38 -0.326 -0.30° -0.323 -0.315 -0.321

3_ -0.321 -0.306 -U.31_ -0.317 -0.319

40 --0.326 --0.31_ -_.305 -0.329 -0.321

61 -0.298 -0.290 -G.303 -0.334 -0.336

42 -0.309 -0.304 -0.315 -0.331 -0.336

43 -0.323 -0.309 -0.320 -0.331 -0.336

44 -0.291 -0.272 -G._u -0.290 -0.297

45 -0.320 -0.30_ -u.311 -0.322 -0.328

46 --0.305 -0.29_ -O._O? -0.326 -0.330

47 -0.28S -0.284 -0.290 -0.305 '-0.313

48 -0.288 -0.290 -0.257 -0.301 I-0.311

49 -0.30_ -0.290 -0.2U4 -0.292 -0.301

50 -0.324 --0.313 -0.326 -0.347 -0.349
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 55 ° - Continued

(d) M = 1.80, _ = 0 ° - Concluded

._ Cp at:

41ol °0.iot o4.3oI o8.,o o131o
Right tip fin outer flap, inner surface

5t -0.222 -0.219 -0°2t7 -0.221 -0", 232

.52 -0,320 -0,318 -0,320 -0,332 -0,353

.53 -0,322 -0*320 -0, :122 -0,336 -0,355

54 -0.326 -0.320 -0°322 -0.334 -0.353

.55 -0.320 -0.322 -0.324, -0.334 -O.3flt

Right tip fin inner flap, inner surface

56 -0,316 -0,30_ -0,303 -0,313 -0,322

51 -0,324 -0,322 -U,_22 -0,336 -0°357

58 --0.320 -0.32_ -0*320 -0.334 -0.355

5_ -0.3_8 -G.320 -0.3Ab -0.332 -0.347

60 -0.328 -0.32_ -0.322 -0,336 -0.357

Left tip fin inner flap, outer surface

61 0.000 -0.201 -0.2B8 -0.299 -0.303

62 0.069 -0.081 -O.Z_I -0.320 -0.341

63 0.21t 0.082 -0.04_ -0.292 -0.326

64 0.2It 0.02_ -_._17 -0.320 -0.368

65 0.430 0.201 --0.0t2 -0.276 -0.355

66 0.179 -0.152 -0.311 -0*336 --0.192

61 0.259 0.080 -0._97 -0.269 -0.081

68 O°t6_ 0.063 -0.2_ -0.138 -0.048

Left tip fin outer flap, outer surface

69 0.058 0.071

lO 0.002 0.029

71 0.027 0.050

72 -G.009 0.021

73 -0.009 0.027

74 -0.021 0.008

0.092 0.092 0.063

O.Glt 0.092 0.094

0.09_ 0.[07 0.111

U.Gb9 0.075 0.082

0.0o3 O.OTt 0.080

U.03U 0.048 0.055

Left tip fin, inner surface

_s -o.l** -0.;3_ -_._0_ -0.336 -0.359
76 -o.ze, -0.;80 -0._, -0.370 -0.38,
,, -0.063 -0..53 -0.3_0 -0.3_* -0.38z

Body

7q 0.t19 0.061 -0.004 -0.060 -0.115

80 0.029 -0.03.5 -O.OV4 -0.t32 -0.148

81 _ ,n_ 0o05_ -,., _,_ -n.n&R -n.nQaroar. ...............

B2 -0.186 -0.I19 -O.04B 0.021 0.092

83 0.219 0.320 _.429 0.fi40 0.677

85 -0.0_6 -0.17_ -0.25b -0.274 -0.292

86 0.058 0.002 -0.03_ -O.OTt -O.llfi

81 -0.034 -OoOBb -O.l_7' -0.226 -0.332

::***

•o•_

:•:•:

:.:**
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 6e = 55 ° - Continued

(e) M = 1.80, /3 = -60

::'::

oooo_

oeo

1":'1

._":

oooo_

e o•oo

••o•

oO•oOOO

..:.:

:---:
••o

Cp at:

 o_4.IO 0io I 8,0 13IO
Right elevon flap, lower surface

L -0.180 -0.17% -0.17_ -0.063 0.016

2 -0.277 -0.272 -0.2ds -0.278 -0.290

3 -0.265 -0.191 -0.2LU -0.247 -0.273

6 -00265 -0.26% -0.271 -0.257 -0.288

5 -0.265 -0.266 -0.290 -0.276 -0.286

6 -0.265 --0.27% -0.321 .0.291 -0.275

7 -0.265 -0.260 -G.269 -0.251 -0.265

8 -0.256 -0.266 -0o2U% -0°259 -0.255

9 -0.256 -0.272 -0.20o -0.259 -0,252

Right elevon, upper surface

10 -0.265 -0.262 -0._69 -0.269 -0.263

11 -0.25% -0.26o -0.2_% -0.261 -0.257

12 -0.258 -0.27_ -0.ZU8 -0.261 -0.252

13 -C.269 -0.272 -0o_1 -0.26% -0o290

1% -0.265 -0.26_ -0.2_2 -0.274 -0.282

16 -G.279 -0.25_ -0.28% -0.289 -0.315

Right elevon, side surface

19 t -0.292 -C.235 -0.17, I -0.178 -0.22520 -0.229 -0.174 -_.149 0.004 0.160

Right elevon well, left surface

2, I 0265 o27, -o.,5 I-o.2_, 02e6

Right elevon well, right surface

22 I °2. o2,5 -0.04 I-o.2o% 02,0
Left elevon, lower surface

23 -0o213 -0.139

26 -G.188 -0.12_

25 -0.171 -0.102

26 -0o161 -0.05_

21 -0.192 -0.066

28 -0.182 --C.GT_

29 -0.L96 -0.102

30 -0.213 -C.120

31 -0.171 -0.050

32 -00063 0,06_

33 -0°090 0. L4_

3_ 0.181 0.213

35 0.0%b 0.025

36 -0,055 -0.006

-0°002

-0.025

0.%30

0.375

0.226

0.059

U0G42

0.151

0.J19

U._OO

0.52%

0.Z01

0.160

I 0.029 0,166

0.171 0.5%1

0.62% 1.080

0.820 1.027

0.73% 1.019

0.5%8 0.902

0.2[2 0.409

0.192 0.395

0.196 0.349

0.500 0,765

0.690 0.9%3

0°768 0.826

0.%75 0.592

0.2%8 0.397

Left elevon flap, upper surface

37 -0.292 -0.306 -0.307 -C.30l -0.313

30 -0.298 -0.30U -0.313 -0.312 -0.328

39 --0.298 --C.30% --0,_1] --0.309 --0.307

%0 -G.310 -0.310 -0.323 -0.320 -0.301

61 -0.287 -0.281 -0.325 -G.330 -0.319

62 -0.2S6 --0.306 -0.330 -C.330 -0.336

43 -0,296 -0.30o -0.3J6 -0.330 --0.3_2

%% --0.20% --0.284 --0.293 --0.297 --0.303

65 -0.311 -0.305 -0.3_ -0.337 -0°337

%6 -0.286 -0.295 -0.332 -0.33% -0.324

62 -0.293 -0.29_ -0._U3 -0.299 -0.270

_8 -0.242 -0.25_ -0.212 -0.299 -0.295

_9 -0.272 -0.257 -0.26_ -0.274 -0.268

50 -0.322 -0.31_ -0._37 -0.334 -0.3%9
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TABLE _.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 6e = 55 ° - Continued

(e) M = 1.80, /3 = -6 ° - Concluded

= 13.1 °

[ R_ outer flap, inner surface

5z =oz,z5 =0.n6 -o._z6 -o.zz_ -o.239
_21-o_z2. I -0.3z_ I -o.33_ -o.3o51-o.291
53 I_°-_ J -°-3°71 -o.293
5_ r _al -'_-_l -o.3o51-0.289
55 J -".O32, 6 _ --0,324 [ -O.._2U -0,305 I -0*293

Right tip fin inner flap, inner surface

I

Left tip fin inner flap, outer surface I

I

__1 .3_6 I -0*33? I -o.318
_.-.z4z t -o._z.I -o.3_ ! -o._z2
68 i _ -0.:_9._ --0.305 -(_,_lO

Left tip fin outer flap, outer surface

761 o_-._I-o.36oI -o.362
_81 o2__ -0.36oI -o.362

Body

7¢_ 0.19_ 0o13_ 0._0 0.016 -0.034

8C 0.040 -0.020 -0o080 -0.119 -0. i4.9

8l G,04.8 0o01_ -0o03U -0,078 I -0,122

82 -0. l_0 -C.097 -0.063 -0.013 0,037

83 0.224. 0.323 0,4._7 0*54.4 0.677

85 -0.038 -Go09? -0. Lo_ -0.222 -0.276

_6 0.036 [ -O.GOb [ -0.052 I -0.061 -0.086

I 81 -0.077 -0. ).74. -O.2bb -0.295 -0. 307I 8l _2bb -0*295 -0.307

ooooo

::.::

•':':

00:o

oeo•

:'::.

....:

00o00

00•0_

0o0
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TABLE IX.- COEFFICIENTS FROM pRESSURE MEASUREMENTS ON BODY, FIN,

A_ CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 e = 55 ° - Continued

(0 M=1.80, _=8 °

eeeee

:°:°:
• $

•_°°:

•o••e

.:':"°eo

• •

o •

° :
o •

°o°oo

:-:.-

0°o°0

:o:':
o •

eeoc•

• •
o0o

o¢ Cp at:

Right elevon flap, lower surface

1 -0.124 -0.174 -0.252 -0.239 -0.142

2 -0.305 -0.27£ -0°296 -0.311 -0.307

3 -0.261 -0.222 -0.076 0.042 0.144

4 -0.292 -0.266 -_.284 -0.277 -0.261

5 -0.284 -0.270 -U.JO_ -0.313 -0.297

6 -0.279 -0.276 -0.309 -0.242 -0.169

7 -0.286 -0.2bU --0.275 -0.273 -0.255

8 -0.279 -0.27U -G.30_ -0.311 -0.295

9 -0.279 -0.272 -0.3tb -0.334 -0.322

Right elevon, upper surface

tO -0.202 -0.266 -u.277 -0.277 -0.261

11 -0.279 -0.270 -0.305 -0.313 -0.297

12 -0.279 -0.27_ -0.316 -0.334 -0.322

13 -0.334 -0.293 -0.271 -0.279 -0.268

14 -0.288 -0.274 -0._0_ -0.313 -0.295

16 -0.317 I-o.28_ -u.£8_ -0.279 -0.255

Right elevon, side surface

1_ -0.273 -0.226 -0.196 -0.068 0.044

20 -O.Ofi3 -0.107 -0.24_ -0.235 -0.184

Right elevon well, leRsurface

21 -0.307 I-0.299 -0.305 -0.3it -0.320

Rig_ elevon well, right surface

22 -0.328 I-0.310 -0.30_ -0.311 -0.303

Le_ elevon, lower surface

23 -C.170

24 -0.133

25 0.018

26 0.188

27 0.658

28 0.404

2_ 0.190

30 0.018

31 0.1_9

32 1.048

33 0.914

34 0.6t4

35 0.259

36 0.188

0.52b 0.404 0.098 0.119

1.129 U._69 0.407 0.303

0.96U 1.062 0.88l 0.689

0.76U 0.903 0.962 0.886

0.881 U.614 0.608 0.549

1.070 0.41_ 0.388 0.353

0.50_ 0.123 0.134 0.1§2

0.2S7 0.146 0.180 0.198

0.095 0.085 0.111 0.169

o.28_ 0.138 0.182 0.148

0.758 0.249 0.293 0.242

0.19_ 0.11£ 0.069 0.136

0.041 0.0_1 0.033 0,173

0.151 0.01_ 0.067 0.173

Left elevon flap, upper surface

37 -0.294 -0.272 -0.220

38 -0.296 -0.280 -0.2u6

39 -0.294 -0.280 -o.282

40 -0.288 -0.280 -_.26_

41 -0.286 -0.276 -0.282

42 -0.2S4 -0.28_ -0.2o6

43 -0.296 -0.287 --0._90

44 -0.263 -0.264 -0.267

45 -0.280 -0.289 -0.2_6

46 -0°284 -0.28_ -0.2_6

47 -0.260 -0.27_ -0.21_

_8 -0.280 -0.282 -0.203

49 -0.286 -0.28_ -0.274

rio -0.284 -0.291 -0.2_9

-0.271 -0.278

-0.277 -0.288

-0.277 -0.284

-0.265 -0.265

-0.284 -0.288

-0.288 -0.29S

-0.290 -0.299

-0.251 -0.264

-0.284 -0.291

-0.289 -0.284

-0.274 -0,284

-0.268 -0.278

-0.266 -0.289

-0.297 -0.297
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,
AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5 = 55 ° - Continued
e

(f) M = 1.80,_ = 6° - Concluded

=-,I°I=o.I°Is:,3°I °8.,°I,°
Righttipfinouterflap,innersurface

51 -o.219-0.220l-o._22-0.222I-o.23_
52 I -0.313 I -0.303 I -0.295 t -0.3ze I-0.330
53 -0o3t3 -0.30_ i-0.291 -0.330 -0.337
54 -O.3LS -0,312 J -0,303 -0.337 -0.343

55 I -o.315 I -o.31_ ; -o.3_5 I -o.33_ I -o.3_3

Right tip fin inner flap, inner surface

56 -0.309 -0.299 -0.21_ -0.314 -0.307
57 -0.317 --0.309 -0,301 -0,33._ --0.337

58 -0.315 -0,302 --0,299 --0.330 I -0,332

59 -0.311 -0,303 °0.293 -0.324 -0.326

60 -0.322 -0.310 -0.305 -0.331 -0, 3_,3

Left tip fin inner flap, outer surface

61 , 0.266 0.069 "0.117 -0.249 -0.243

62 I o.a. I o.o27 i o.07_1 -o.z_9 1-o.228
63 0.567 0,332 O.J.U9 [ -0.118 [ -0°278

64 _ 0.812 I 0°463 _ O,UTI -0,205 -0,316

65 0*609 0.461 0.290 0*022 -0.295

66 I 0.511 I 0.296 I 0°054 -0.262 -0.201

_7 _ o._sg i o.327 I _.173 -o.191 I-O.ie6
_a _ o.3at I o.22_ / u.tz5 -o.oe8 I-o.222

LeR tip fin outer flap, outer surface

_9 l-o.o98 I-o.o59 I-o.o_ , o.o12 -o.o23
lO -0.119 -0,092 *0.03_ 0,022 ] 0.029

]rL -o,o98 I -o.o72 I -o,o15 0,037 ] 0,033

72 l-0.t2t _-0.090 °0.023 0.0tE -0.0L3

13 -0.119 -0,088 -0,023 I 0.016 -0.009

74 -0,129 -0.097 "0"04_* L -0-005 I -0,062

76 -0.064

-0,039

19 0.072

BO 0.044

81 0.1e2

62 1-0.2_*
_3 1 o.22,.
65 l-o.tt3
a6 I o.o6L
61 r -0o012

Left tip fin, inner surface

--0,19L -0.263 -0,320 -0,347

--0.151 -0.242 -0.312 , -0.332

Bc_

I -0.029 -0.034 I -0.097 -0.163

--0.017 -U*O?I J -0._24 -0.161

--0.159 -0,071 0.022 0.11b

0.321 0.420 0.566 0.678

-0.26L -0._9 -0.2_7 -0.305

0.00_ -0.0_4 -0.249 -0.286

--0,053 -O,Og6 -0,136 -0.188

oeooo
oo oo
ooooo

oeoo

00o

OO:e

oeooo

eeoc

_oee

oo O

eo e

oeoo:

00•00

0•0

141



TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E cENTER FIN, 5e = 55 ° - Continued

(g) M= 2.16, _ = 0 °

ee • •

.---:

•ee•_

0°°_ e

eoe•

:-:-:

Cp at:

Right elevon flap, lower surface

I -0oLaf -0.I_5 -0.126 -0.113 -0.078

2 -G.239 -0.228 -_.22_ -0.230 -0.226

3 -0.217 -0.17U 0.0_3 0.088 0.103

-0.237 -0.22_ -Uo210 -0.200 -0.200

5 -C.239 -0.22_ -U.230 -0.224 -0.219

6 -0.23_ -0.23o -_._39 -0.197 -0.176

1 -0.234 -0.2t9 -0._13 -0.208 -0.193

8 -0.234 -C.221 -0.220 -0.221 -0.213

9 -0.23_ -0o22_ -0.232 -0.226 -0.2i5

Right elevon, upper surface

10 -0.234 -0.219 -u.213 -C.210 -0.197

it -0.234 -0.221 -0.226 -0.221 -0.213

_2 -0.234 -0.22_ -0.2_2 -0.22o -0.217

13 -0.250 -0.23_ -O.2Z1 -0.221 -0.210

1_ -0.237 -0.220 -0.2_U -0.22_ -0.219

16 -0.2_8 -G.230 -_.21_ -0.226 -0.217

Right elevon, side surface

19 -0.226 -0,199 -O. LZI -0.071 -0.058

20 -0.171 -0.15o -0.15o -0.095 -0.041

Right elevon well, left surface

21 I -C.239 -0.22o -0._19

Right elevon well, right surface

22 t -0.252 -0.23% -O.Z_ -0.228 -0.226

Left elevon, lower surface

23 -0.161 -O.121 -O.0_3

2_ -0.139 -0.097 0.09_

25 -0.093 0.110 0.5t_

26 -0.030 O._lL _.a_5

27 -0.020 0.317 0.136

28 -0.089 0.123 _._3_

2_ -0.104 -0.010 0.103

30 -0.130 -0.021 G.112

31 0.055 0.08_ 0.092

32 0.2G9 0.411 0._5

33 0.239 0.631 0.7_0

3_ 0._37 0.193 0.112

0.075 0.286

0._71 L.056

1.128 1.363

1.058 i.089

1.152 1.283

6.980 1.130

C.297 0.382

0.268 0.362

0.1_2 0.242

0.318 0.425

0.63_ 0.778

0.19_ 0.318

35 0.07_ 0.031 0._ 0.|12

36 0.002 0.029 G.061 0.[70

0.192

0.271

Left elevon flap, upper surface

31 -0.245 -0.230 -0.226 -0.237

3_ -0.250 -0.234 -0.Z32 -0.243

39 -0.250 -0.23_ -0.232 -0.241

_0 --0.256 -0.232 -0.232 -0.2_3

_1 -0.239 -0.220 -0.2_1 -0.256

• 2 -0.239 -0.23_ -0.241 -0.250

_3 -0o2_8 -0.23_ -0.243 -0.250

4_ -0.205 -0.191 -0.202 -0.204

45 -0.237 -0.22_ -0.230 -0.239

46 -0.235 -0.222 -0.230 -0.2_1

_1 -0.222 -0.20_ -0.219 -0.230

48 -C.218 -G.215 -0.215 -0.230

_9 -0.235 -_.219 -0.206 -0.222

50 -0.237 -C.220 -0.2_? -0.252

-0.234

-0.243

-0.237

-0.237

-0.2_7

-0.247

-0.247

-0.202

-0.239

-0.239

-0.226

-0.237

-0.230

-0.2_B
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"TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 5e = 550 - Continued

(g) M = 2.16, /3 = 0 ° - Concluded

._ Cp at:

0_ I _=-3"10 _ =l.l° la= 5.30 a =9-6°] _ =14.0°

Rig_ t_ fin outer flap, inner surface

51 -0.168 -0.16_ -0.165 -0.165 -0.176

52 -0.237 -0.226 -0.228 -0.245 -0.248

53 -0.237 -0.226 -0._30 -0.248 -0.248

54 -0.237 -0.22_ -0.232 -0.252 -0.252

55 -0.237 -0.220 -0°232 -0.250 -0.252

Rightt_ fin inner flap, inner eu_ace

56 -0.235 -0.213 -0.211 -0.239 -0.237

57 -0.239 -0.226 -0.230 -0.252 -0.252

58 -0.239 -0.22b -0._30 -0.250 -0.252

59 -0°23? -0.224 -_.226 -0.245 -0.245

60 -0.239 -C.230 -0.232 -0.252 -0.252

Le_ tip finmner flap, outer surface

61 -0.021 -0.120 -0.202 -0.232 -0.232

62 0.029 -0.091 -0.114 -0.232 -0°248

63 0.299 0.15o -U.0*1 -0.226 -0°245

64 0.157 0.063 -0.167 -0.237 -0.248

65 0.319 0.147 -0.U£2 -0.189 -0.252

66 0.023 -0.096 -0.226 -0.258 -0.235

67 0.193 0.02J -0°224 -0.252 -0.174

68 0.135 -0.00b -8.217 -0.239 -0.109

Le_ tip fin outer flap, outer surface

0.105 0.106 0.095 0.080 0.063

0.055 0.069 0._7 0.093 0.100

0.070 0.08Z 0.69> 0.108 0.115

0.029 0.047 0.005 0.074 0.085

0.029 0.050 0.0o9 0.074 0.083
0.023 0.035 0o0_0 0.056 0.065

Leftt_ fin, inner surface

15 -0.116 I -0.174 I -0.228 -0.241 -0.248

76 -0.148 ] -0.213 I -0.235 -0.267 -0.26388 -0.129 -0.185 -O.2_z -0.263 -0°263

Body

7g 0.116 0.069 0o020 -0.028 -0.067

80 0.055 0.002 -O.OfiO -0.091 -0.111

81 G.105 0.061 0.022 -0.022 -0.059

82 -0.127 -0.066 -u.004 0.059 0.119

63 0.243 0.34Z 0.462 0.fi60 0.706

85 -0.086 -0.15_ -0.1_9 -0.190 -0.213

86 0.038 -0.00_ -0.039 -0.063 -0.143

81 -0.031 -C.070 -0.124 -0.215 -0*232

6g

70

71

72

73

74
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; I_-CENTER FIN, 5e -:-55° - Continued

(h) M = 2.16, /3 = -6 °

e0
eeeeo

::--:

eeo

6eeoc

Ooeo

_ t

e

• o11_ ® o

:.:..

o0ooo

eeooo

• e

:...:
ODO

C at:
.E p

Right elevon flap, lower surface

t -0.258 -0.138 -0.130 -0.020 0.012

2 -0.228 -0.22_ -0.223 -0.217 -0.202

3 -0.219 -0.173 -u.158 -0.108 -0.192

4 -0.225 -0.21_ -0.212 -0.212 -0.213

5 -0.228 -0.223 -0.223 -0.215 -0.198

6 -0.236 -0.228 -0.23_ -0.219 -0.196

1 -0.228 -0.2ll -0.210 -0.201 -0.192

8 -0.225 -0.219 -0.2li -0.201 -0.183

9 -0°230 -0.225 -0.219 -0.201 -0.181

Right elevon, upper surface

!10 -0.228 -0.211 -0.210 -0.201 -0.187

11 -0.225 -0.221 -U._Li -0.201 -0.183

12 -0.230 --0.225 -0.219 -0.201 -0.181

13 -0.230 -0.22_ -0.219 -0.215 -0.220

14 -0,280 -0.223 -0.223 -0.212 -0.192

16 -0.239 -0.223 -G.225 -0.228 -0.230

Right elevon, side surface

19 J -0.232 -0.188 -0.13_ I -0.158 ] -0.155.20 -0.219 -0.14_ -G. 125 0.043 0.191

Right elevou well, left surface

2l I-0.228 -0.223 -0.212 1-0.212 I-0.207

Right elevon well, right surface

,22 [ -0.23'_ -0.232 1-0.2,3 -0.212 I-0.207

Left elevon, lower surface

23 -0.201 -0.114 -0.066 0.017 0.159

24 -0. t99 -O.IIU -0.003 0.257 G.559

25 -0.114 -0.071 0.27q G.892 1.210

26 0.069 0.093 0.588 0.970 1.158

21 -0.110 -0.03_ 0.42_ 0._55 1.180

28 -0.138 -O.Gbd 0.222 0.606 0.998

29 --0.188 -0.09_ 0.032 C.180 0.392

30 -G.199 -0.103 G.028 0.187 0.375

31 -0.162 -0.060 0.052 0.169 0.310

32 -_.L27 0.02_ 0.200 0.534 0.860

33 -0.099 0.119 0.390 0.85_ 1.10_

3_ -0.027 0.141 u.oO6 0.811 0.948

35 0.0_3 OoOOi 0.301 0.383 0.572

36 -G.082 -0.025 0.106 0.217 0.375

Left elevon flap, upper surface

37 -0.258 --0.25_ !-o.zJ6 -0.236 -0.226

38 -0.265 -0.254 -0.2_5 -0.245 -0.241

39 -0.265 -0.243 -0.24_ -0.234 -0.222

40 -0.267 --0.2_ -0.2_3 -0.223 -0.202

41 --0.241 -0.254 -0.2b_ -0.236 -0.220

_2 -0.256 --0.2_9 --0.252 -0,245 -0.237

43 -0.263 -0.25_ -0.252 -0.258 -0.248

44 -0.215 -0.211 -0.204 -0.211 -0.211

45 -0.252 -0.24_ -0.245 -0.252 -0.248

46 -0.226 -0.252 -0.24_ -0.232 -0.239

41 -0.208 -0,232 -0.217 -0.217 -0.215

48 -0.t93 -0.198 -0.215 -0.224 -0.232

49 -0.189 -0.18_ -0.208 -0.208 -0.230

50 -0.243 -0.243 -0.243 -0.258 -0.243

144



TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 6e = 55 ° - Continued

(h) M = 2.16, _ = -6 ° - Concluded

Cp at:

,o_3.1olso,.l°I o I o,.0o 14.0o
Right tip fin outer flap, inner su_ace

51 -0.165 -0.151 -0.161 -0.174 -0.185

52 --0.239 --0.243 --0.24U --0.228 --0*226

53 -0.24L -0°245 -0.240 -0.230 -0.230

54 --0.241 -G.245 --0.24_ -0.230 -0.224

55 -0.2,I -0.245 -0.24_ -0.230 -0.224

Righttip fin inner flap, _ner surface

56 -0.220 -0.241 -U.23_ -0.219 -0.200

57 -0.237 -0.245 -0.2e8 -0.230 -0.226

58 -0.232 -0.245 -0.24_ -0.230 -0.220

59 -0.230 -0.245 -0°240 -0.230 -0.222

60 -0.243 -0.240 -_.24B -0.230 -0.230

Lefttip fin inner flap, outer surface

bl --0.130 -0.191 -0.232 -0.235 --0.239

62 -O.OL3 -0.143 -0.1U2 -0.235 -0°243

63 0.195 0.031 -O. Ob3 -0.226 -0.243

64 O.Og6 -0.05_ -0. lib -0.235 --0.243

65 0.t93 0.039 -0.052 -0.232 -0.241

b6 0.024 -0.174 -U.231 -0.237 -0.243

67 0.104 -0.020 -0.237 -0.235 -0.243

b8 0.026 -0.061 -0.2Z_ -0.226 -0.243

LeR tip fin outer flap, outer surface

69 0.237 0.224 I 0.202 0.180 0,163

?0 0.187 0.189 [ U. L93 O. Lgt 0.200

71 0.198 0.20_ 0.211 0.219 0.223

72 0.150 0.156 O. lb? O.17b 0.186

73 0.145 0.15_ 0.10_ 0.169 0.182

74 0.137 "0.139 0.143 0.152 0.163

Left tip fin, inner surface

75 --O.lSb I --0.202 I -I .237 J -0.228 I -0.230
76 -0.185 -0.230 -t.,_37 -0.24) -0.241

B8 -0.159 -0.211 -t .23_ -0.239 -0.243

Body

79 0.200 0.154 U.102 0.052 0,008

80 O.Obl 0.004 -U.Uq3 -0.000 -0.109

-0.056 -0.0940.015 -0.02U
_1 0.048

_5 -0.033 -0.08_ -0.139 -0.174 -0.204

80 0°022 -0.01_ -0.031 -0.059 -0.007

87 -0.111 -0.17o -U.202 -0.219 -0.230

eeeeo
oe ee

oleee

eeoee

see

eeeme

q_ql••

t •

•_0•0

.-:-:

• • IL

145



TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEvoN GAPS;

E CENTER FIN, Ge = 55 ° - Continued

(i) M = 2.16, 13 = 6 °

ooo@@
0@ ol

oo@oQ

0@@@0

•0•

•Q•••

t•••

:-:-,

•OQ•_

••O•¢

._ Cp at:

I ol.lOt = .3oo=,.6ot =l,.oo
Right elevon flap, lower surface

L -0.102 -0.169 -0.1_7 -0.162 -0.095

2 --0.228 --0.223 --O.£J_ -0.236 -0.226

3 -G.'2C0 -0.|5_ -U.U2O 0.069 0.158

-0.226 -0.2L7 -0.2X0 -0.200 -0.202

5 -0.228 -0.22S -0.230 -0.234 -0.223

6 -0.226 -0.232 -0.208 -0.L65 -0.108

-0.228 -0.219 -0.2L3 -0.208 -0.197-0.226 -0.22J -0.230 -0.234 -0.223

-0.226 -0.220 -u.2_3 -0.2_7 -0.2_5

Right elevon, upper surface

10 -0.226 -0.2LI -0.2L5 -0.212 -0.202

11 -0.223 -0.223 -U.ZJ2 -0.236 -0.223

12 -0.226 -0.22o -0.Z_3 -0.247 -0.2_5

13 -C.2fi0 -0.230 -0.2l/ -0.215 -0.212

14 -0.228 -0.220 -G.230 -0.23_ -0.226

L6 -0.2_5 -0.22_ -0.219 -0.2L2 -0.195

Right elevon, side surface

19 -0.22L I -0.180 -0. L15 0.003 0.080

20 -0°069 I -O. iL? -0.L8_ -0.18¢ -0.160

Right elevon well, le_surface

2t -0.219 -0.2L7 -0.2_L -0.226 -0.2S_

Right elevon well, right surface

22 -0o2fl4 -0.25h -0.230 -0o230 -0.263

Le_ elevou, lower surface

23 -G.139 -O.C3Z 0,120 0.067 0.071

2_ -0.12b 0.17_ G.599 0.256 0.197

25 -0.054 C.690 L.G¢9 0.103 0.557

26 0.062 0.850 0o90t 0.943 0.880

27 0.51fi 0.9_ u.7_ 0.459 0.468

28 0.282 1°041 0._80 0.256 0.2_5

zg O.Ot8 0.fi6_ 0._79 0.082 0.080

30 -0o02L 0.123 0.C_5 O. ll7 0.132

3L 0.025 -0.G03 O.ObL 0.067 0.1_9

32 0o880 O.13b G.Gk5 O.ll6 0. t17

33 0.765 0.52_ 0.209 0.217 0.206

3_ 0.652 0.132 0.114 0.006 0.139

35 0.321 0.00o 0.029 0.003 0.132

36 0°062 0.03_ G._Ob 0.036 0.125

Le_ elevon flap, upper surface

31 -0.228 -0.226 -0.211 -0.215 -0.223

38 -0.232 -0.23e -O.2Zi -0.219 -0.223

39 -0.232 -0.234 -0°221 -0.217 -0.223

60 -0°232 -0.234 -0.215 -0.215 -0.217

_1 -0.223 -0.22_ -0.Zi9 -0.226 -0.226

42 -0.232 -0o23_ -0.226 -0.226 -0.230

63 -0.232 -0.236 -0.226 -0.226 -0.23_

44 -0.L87 -0.181 -0. L87 -O.I8fl -0.187

45 -0.217 -0.22_ -G.215 -0.215 -0.219

46 -0.219 -0.224 -0.2lfi -0.217 -0.217

47 -0.213 -0.215 -0.209 -0.211 -0.209

68 -0=213 -0.222 -0.2u4 -0.204 -0.211

49 -0.219 -0.219 -O._ll -0.209 -0.222

50 -0.219 -0.22_ -u.22_ -0.224 -0.224
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TABLE IX.- COEFFICIENTS FROM PRESSURE MEASUREMENTS ON BODY, FIN,

AND CONTROL SURFACES OF HL-10 MODEL WITH SEALED ELEVON

GAPS; E CENTER FIN, 0e = 55 ° - Concluded

([) M = 2.16, /3 = 6 ° - Concluded

• C at:
.2 P

oI :l.lOI =s. o  o0.8oI o..0 
Right tip fin outer flap, inner surface

5l -0.172 -0.112 -0*L12 -0.172 -0.[83

52 -0o241 --0.230 -0.235 -0.239 -0.237

53 -0.243 -0.232 -0.2J7 -0.241 -0.237

5* -0.243 -0.235 -0.237 -0.241 -0.237

55 -0.245 -0o235 -0.239 -0.243 -0.239

Righttip fin inner flap, inner surface

56 -0.243 -0.226 -0.2_2 -0.217 -0.215

57 -0.243 -0.235 -0.231 -0.24[ -0.237

58 -0.2_3 -0.235 -0.2_5 -0.239 -0.237

5_ -0.2*3 -0,232 -0.2_2 -0.237 -0.235

60 -0.245 -0.235 -0.239 -0.245 -0.239

Left tip fin inner flap, outer surface

61 0.215 0.041 -0.100 -0.172 -0.196

62 0.258 0.065 -0._0_ -0. t83 -0.200

63 0.601 0.380 U,23_ -0o1[3 -0.202

6_ 0.618 0o27_ -0.083 -0.137 -0.243

65 0,551 0o34_ 0o160 -0.130 -0.239

66 0.338 0.[39 -6.1_0 -0.143 -0.141

61 0.392 0.2.1 0.0_L -0.104 -0.154

60 0.291 0o176 0._ -0.[28 -0°185

Left t_ fin outer flap, outer surface

69 -0.028 -0.009 O.0Ob 0.019 0.004

?0 -0.057 -0.03? -0.G13 0.030 0.025

71 -0.041 -0o020 O.CCb 0.04L 0.028

72 -0.0?0 -0.040 -_._01 0.013 -O.OIl

73 -0°070 -O.C_ -0.U07 0.013 -0.011

74 -0.072 -0.04_ -U.020 -0.002 -0.033

Left tip fin, inner surface

75 -0.028 -0.1l_ -0.1_2 -0.204 -0.226

76 -0.070 -0.15o -Oo21V -0.226 -0.252

B8 --0o0_1 -0.143 -0.19_ -0.219 -0.252

Body

7_ o.o61 0.024 -0.024 -0.078 -o.12o

00 0.069 O.Ol_ -0.0_1 -0.081 -0.1IX

81 0.186 0.L3u U.078 0.030 -0.011

02 -0.i56 -0.0_4 -G.OL_ ^ "'" _ '_

8J 0.241 0.369 0.45e 0.575 0.706

85 -0.133 -0o18_ -G.209 -0.213 -0.217

86 0°045 -0.01_ -0.143 -0.209 -0.211

_1 -0.011 -0.04_ -_.uo5 -0.12_ -0.198
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Typical section view

(b) V3. Planform detailsare identical to those shown for elevon Vl.

Figure 3.- Concluded.
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Figure 5.- Inner surface tip-fin flap details. All dimensionsare in inches (centimeters) unless otherwise noted.
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A
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Note: Vertical tail is mounted

on top of canopy assembly.
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Section A-A

o" ' .880 rad,

r"1"-'&=l '= of I ,-KeTerence plane

symmetry1_- -I"

Section B-B

(a) Canopy D.

Figure 7.- Canopydetails. All dimensionsare in inches (centimeters) unless otherwise noted.
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Figure 7.- Continued.
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Figure 11.- Orifice locationson right elevon flap, lower surface. All dimensionsare in inches (centimeters).
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Figure 23.- Model mounted in the Unitary Plan wind tunnel. L-65- 1679 
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(a) 6, = -30°. L-66-4549 

Figure 24.- Typical schlieren photographs of test model at M = 1.80; 88 = 6r = 00. 
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(b) M = 1.80.

Figure 56.-Continued.
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Figure 57.- Effect of canopy geometry on lateral parameters. V2; _ = 6a = 6r = 0°.
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Figure 59.- Effectof pitch-control deflectionon elevon hinge-momentcoefficient. V3; 6a = 6r = 0°.
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